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Z"M + 

wherein Z" represents COCOO", COO - , S0 3 _ or 
S0 2 -N--R where R represents a monovalent organic 
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wherein Z* represents COCOO', COO', S0 3 * or 
S0 2 -N*-R where R represents a monovalent organic 
group and M + represents an onium cation. 
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Description 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

[0001 J The present invention relates to a poiymerizable composition which is curable by exposure to heat or infrared 
rays andaplanographic printing plate precursor using the poiymerizable composition. Particularly, the present invention 
relates to a poiymerizable composition (including a novel compound) being superior in curability and a negative type 
10 planographic printing plate precursor provided with a recording layer comprising the poiymerizable composition and 
having high curability. 

Description of the Related Art 

is [0002] The development of lasers in recent years has been remarkable. Particularly, as to solid lasers and semicon- 
ductor lasers (hereinafter may be referred to as "infrared laser" which radiate infrared whose wavelength is in a range 
of 760 to 1200 nm, high output and small-sized lasers are now easily available. In a planographic printing field, in 
particular, these infrared lasers are very useful as a recording light source when a printing plate is directly made by 
digital data of, for example, computers. Recently, there has been an increased demand for image recording materials 

20 consisting of a highly sensitive poiymerizable composition, specifically, for negative type image recording materials 
whose solubility to a developer is greatly deteriorated by exposure to infrared rays. 

[0003] Generally, negative type image recording materials which are recordable by exposure to infrared rays contain; 
a photothermal converting agent which absorbs infrared energy and converts the energy into heat; a polymerization 
initiator, generating radicals by the heat generated by this photothermal converting agent and; a poiymerizable com- 

25 pound which is polymerized by the action of the generated radicals as a polymerization initiator Such negative type 
image recording materials utilizes a recording system in which the recording layer (image recording materials) of the 
exposure portion is cured along with the initiation and progress of a polymerization reaction of this poiymerizable 
compound, to form an image. A negative type image recording material like this has poorer image forming ability than 
a positive type image recording material in which the recording layer is solubilized by the energy of infrared light. 

30 Therefore, in order to promote a curing reaction by polymerization to form a strong image portion, such a negative type 
image recording material as described above is usually subjected to heat treatment prior to a developing step. 
[0004] An image recording material comprising a photothermal converting agent, an acid generator, a resol resin 
and a novolac resin is described in US 5, 340, 699. Such a negative type image recording material must also be 
subjected to heat treatment after exposing to an infrared laser for the formation of an image. Therefore, a negative 

35 type image recording material which needs no heat treatment after being exposed has been desired. 

[0005] As a negative type recording material which needs no heat treatment, a thermal polymerization based image 
recording material using, as the polymerization initiator, a known polymerization initiator such as peroxides and azo- 
bisnitrile type compounds is known (see, for example Patent Document 1). When using these known azo compounds 
or peroxides or the like, although image forming ability is improved, there arises a problem that recording sensitivity 

40 and printing durability after developing are unsatisfactory, and in the case of using a highly sensitive polymerization 
initiator, there arises another problem that an undesirable polymerization curing reaction proceeds due to the influence 
of the storage environment, whereby contamination is likely to occur in the non-image portion of a print product. 
[0006] Also, a recording material, which comprises a cyanine dye having a specific structure, an iodonium salt and 
an addition-polymerizable compound having an ethylenic unsaturated double bond and needs no heat treatment after 

45 image-wise exposure, is known (see, for example, Patent Document 2). This image recording material, however, has 
the problem that polymerization inhibition is caused by oxygen in air at the time of a polymerization reaction, leading 
to a reduction in sensitivity and insufficient strength of a formed image portion. A composition containing an ethylenic 
unsaturated compound and a polymerization Initiator provided with an onium salt having a specific counter anion has 
been proposed, to solve these problems (see, for example, Patent Documents 3, 4 and 5). However, still higher printing 

50 durability and sensitivity are needed at present. 

[Patent Document 1] 

[0007] Japanese Patent Application Laid-Open (JP-A) No. 8-108621 

55 

[Patent Document 2] 

[0008] Japanese Patent Publication (JP-B) No. 7-103171 
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[Patent Document 3] 
[0009] JP-A No. 2001 -34742 
5 [Patent Document 4] 

[0010] JP-A No. 2002-6482 
[Patent Document 5] 

10 

[0011] JP-A No. 2002-148790 

[0012] On the other hand, among those which are selectively sensitive to infrared light, as the positive type image 
recording material whose solubility at an exposed portion (non-image portion) to an aqueous alkali solution is increased, 
a heat-responsive resist material making use of a phase change of a novolac resin is known (see, for example, Patent 

is Document 6). However, the heat-responsive resist material is easily scratched and thus has a problem in its handling. 
[0013] As a negative type image recording material having high scratch resistance, an image recording material 
which is provided with a recording layer containing an Infrared absorber, an onium salt and a polymerizable compound 
and needs no preheating when an image Is formed, has been proposed (see, for example, Patent Document 7). Ac- 
cording to this technique, a certain degree of printing durability is obtained, even if preheating is not conducted. How- 

20 ever, a negative image recording material of this type has a problem in that printing durability is deteriorated particularly 
when a cleaner is used, and thus printing durability thereof must be enhanced. 

[Patent Document 6] 

25 [0014] JP-A No. 9-43847 

[Patent Document 7] 

[0015] JP-A No. 2001-133969 

30 [001 6] A compound h avirlg a COCOO group, which compound solves the above-mentioned problems in image form- 
ing materials using the conventional polymerizable composition, is known as a photo (polymerization) initiator. However, 
this polymerization initiator has insufficient sensitivity and therefore studies of enhancing the sensitivity thereof has 
been made. As the compound having a COCOO group, a polymer containing a COCOO unit is known (see, for example, 
Patent Document 8). The COCOO unit described herein has a COCOOH group or a structure such as COCOO-NR 4 + 

35 and therefore has only insufficient sensitivity as a photol nitiator. 

[0017] Also, an image formation method using a radical generator such as azo compounds and peroxides is also 
known (see, for example, Patent Document 9). However, the radical generator used herein has insufficient sensitivity 
and also has a problem concerning a long-term stability. 

[0018] Also, a recording material which comprises a cyanine dye having a specific structure, an iodonium salt and 
40 an addition-polymerizable compound having an ethylenic unsaturated double bond and needs no heat treatment after 
image-wise exposure is known (see, for example, Patent Document 10). This image recording material, however, has 
a problem that polymerization inhibition is caused by oxygen in air at the time of a polymerization reaction, leading to 
a reduction in sensitivity and insufficient strength of a formed image portion. 

[0019] To solve these problems, compositions containing a polymerization initiator provided with an onium salt having 
45 a specific carboxylic acid anion and an ethylenic unsaturated compound is known (see, for example, Patent Documents 
1 1 and 1 2). These compositions, however, have problems concerning curability (high printing durability) and sensitivity. 
Therefore, a polymerization initiator which can generate radicals by light or heat in a highly sensitive manner, can 
rapidly cause a curing reaction and make the reaction proceed has been desired. 

so [Patent Document 8} 

[0020] U.S. Patent No. 40465778 

[Patent Document 9] 

55 

[0021] JP-A No. 8-108621 
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[Patent Document 10] 

[0022] JP-B No. 7-103171 

[Patent Document 11] 

[0023] JP-A No. 2001 -34742 

[Patent Document 12] 

[0024] JP-A No. 2002-148790 

SUMMARY OF THE INVENTION 

[0025] An object of the present invention made in consideration of the above drawbacks of conventional technologies 
is to provide a novel macromoiecular compound which can generate radicals by the action of light or heat in a highly 
sensitive manner and can rapidly cause and develop a curing reaction. 

[0026] Another object of the invention is to provide, by using the above-mentioned macromoiecular compound, a 
polymerizable composition which is useful as a recording layer of a negative type planographic printing plate precursor 
responsive to an infrared laser, has excellent image forming ability and can be cured in a highly sensitive manner. 
[0027] A further object of the invention is to provide a planographic printing plate precursor which uses the above 
polymerizable composition as a recording layer and is superior in recording sensitivity and printing durability. 
[0028] As a result of the keen study, the inventors of the present invention have found a polymerization initiator 
having a specific structure. The inventors have also found that the above three objects can be attained when a polym- 
erizable composition curable, by exposure to heat or infrared rays, contains the above-described polymerization initiator 
having a specific structure. The invention is based on these discoveries. 

[0029] Specifically, according to a first aspect of the invention, there is provided a polymerizable composition com- 
prising: 

(A) a compound including a polymerizable unsaturated group; and 

(B) a macromoiecular compound including, at a side chain thereof, a structure represented by the following general 
formula (I) : 

General formula (I) 



wherein Z' represents COCOO-, COO-, S0 3 - or S0 2 - N* -R where R represents a monovalent organic group. 
M* represents an onium cation. 

[0031] According to a second aspect of the invention, the macromoiecular compound (B) including, at a side chain 
thereof, the structure represented by the general formula (I) preferably has a structural unit (II) represented by the 
following general formula (II) : 



[0030] 



Z'M* 




(II) 



(Y)n 




M 



wherein X represents a hydrogen atom, a monovalent organic group, a hydroxyl group, a urethane group, a urea 
group, a halogen atom, an amino group, an amide group, a sulfonyl group or a sulfonate group, Y represents a divalent 
organic connecting group, n denotes 0 or 1 



0 



EP 1 400 851 A2 

Z- represents COCOO', COO*, SO3 or S0 2 - N* - R where R represents a monovalent organic group. M 4 repre- 
sents an onium cation. M+ may be selected from sulfonium, iodonium, diazonium and azinium. 
[0032] It is preferable that the macromolecular compound (B) including, at a side chain thereof, the structure repre- 
sented by the general formula (I) , which is used in the polymerizable composition, has a weight-average molecular 
5 weight (Mw) of 1 ,000 to 50,000 (more preferably 2, 000 to 40, 000) and, from the viewpoint of the balance between 
reactivity and stability, includes COCOO as Z\ 

[0033] The content of the component (B) in the polymerizable composition is preferably in the range of 0.5 to 50% 
by mass as a solid. 

[0034] According to a third aspect of the invention, there is provided a planographic printing plate precursor com- 
10 prising a recording layer formed on a substrate, the recording layer comprising a polymerizable composition containing 
(A) a compound having a polymerizable unsaturated group and (B) a macromolecular compound including, at a side 
chain thereof, a structure represented by the following general formula (I): 

General formula (I) 

15 

[0035] 

Z'M + 

20 

wherein Z' represents COCOO", COO', SO a or S0 2 -N'-R where R represents a monovalent organic group. M + 
represents an onium cation. 

[0036] According to a fourth aspect of the invention, (C) a compound having a maximum absorption wavelength at 
700 to 1200 nm is contained in the polymerizable composition. This results in more improved recording sensitivity and, 
25 as the compound (C) functions as a photothermal converting agent or as a sensitizer, images can be recoreded on 
the planographic printing plate precursor by using infrared laser. 

[0037] Although an Image can be formed by using a conventional onium salt which is generally used as a polymer- 
ization iniator, such a conventional compound, selected in consideration of a balance between image formation and 
stability, is not necessarily all decomposed during exposure and a portion of the onium salt compound may remain 

so undecomposed. The presence of such an undecomposed onium salt compound as describe above, as a low molecular 
weight compound, in a film of a polymerizable composition may cause a decrease in film strength. If such a polymer- 
izable composition is used in a recording layer, the printing durability of a planographic printing plate is deteriorated. 
[0038] In the invention, a decrease in film strength due to the residual of an unreacted low molecular weight compound 
can be suppressed in an efficient manner by using, as an intiator, the macromolecular compound including, at a side 

35 chain thereof, a functional group capable of Initiating polymerization. Therefore, film strength and further printing du- 
rability in the case of using the polymerizable composition as a recording layer of a planographic printing plate precursor 
can be maintained at a high level. 

[0039] Also, coagulation of the polymerizable composition in the film are facilitated when the polymerization initiator 
has a structure of a macromolecular compound, although the action or mechanism therein is not known. It is therefore 

40 considered that in the case of using the compound (C) having a maximum absorption wavelength at 700 to 1200 nm, 
in the polymerizable composition of the invention, these dyes are easily interacted with the onium salt by using a dye 
having a charge such as a cyanine dye or an oxonol type dye together, and photothermal conversion efficiency is 
improved by the localization of the dye and the polymerization initiator, so that the decomposition efficiency of the 
polymerization initiator is improved whereby a more improved sensitivity Is attained. 

45 [0040] In short, the effect of the invention is outstandingly enhanced by combining the polymerizable composition 
with an infrared absorber. 

[0041] The inventors of the invention have also found, as a result of earnest studies, that the aforementioned prob- 
lems can be solved more efficiently by selecting a compound having a specific molecular weight as a radical generator. 
[0042] According to a fifth aspect of the invention, there is provided a photo-sensitive composition comprising (A) a 
50 compound generating radicals by the action of light or heat, (B) a polymerizable compound and (C) an infrared ab- 
sorbing compound, wherein (A)the compound generating radicals by the action of light or heat has a molecular weight 
in a range of 1 ,000 to 50,000 (Inclusive of 1 ,000 and 50,000). 

[0043] In a sixth aspect, the above macromolecular compound includes, at a side chain thereof, a structure repre- 
sented by the following general formula (III): 

55 
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General formula (III) 
[0044] 

COCOO'M* 



wherein represents an onium cation selected from sulfonium, Iodonlum, diazonium and azlnlum. 
[0045] In one preferred embodiment, the macromolecular compound having a structure represented by the general 
10 formula (III) has a structural unit represented by the following general formula (IV). 



15 



45 



General formula (IV) 

X 



I \ 0 ® 

( Y ) n COCOO M 



25 

[0046] In the general formula (IV), the definitions of X and Y are the same as those in the above general formula (II) 
and explanations of X and Y are omitted. 

[0047] The novel macromolecular compound according to the present aspect has an onium cation having a specific 
structure as the counter anion of the COCOO* unit. It is considered that the macromolecular compound is capable of 
30 initiating polymerization by light or heat, not only on a side of the polymer having the COCOO- unit but also on a side 
of the onium salt which is a counter ion. As a result, high sensitivity is attained. 

[0048] Also, it is considered that when using an ionic dye or the like and an ionic polymer in combination, high 
sensitivity is attained due to an Ionic interaction or the like. 

[0049] The novel macromolecular compound according to the present aspect has a polymer structure and is capable 
35 of initiating polymerization. It is therefore considered that, even if a portion of the onium salt compound remains unde- 
composed during exposure, a decrease in film strength caused by a low-molecular-weight-onlum salt compound res- 
idue can effectively be suppressed. 

[0050] Moreover, the macromolecular compound has the advantage that, even if a portion which is not easily cured 
exists depending on a state of the temperature distribution after heating and/or a state of the transmittance of light, 
40 the strength of such a portion of the recording layer can be enhanced by using a polymer-type polymerization initiator 
[0051] It is to be noted that the term "light or heat" polymerization represents not only a polymerization reaction by 
either one of light and heat but also a polymerization by both of tight and heat, depending on the application. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0052] 



Fig. 1 is a side view showing the concept of a brush graining step used for mechanical surface roughing treatment 
in the production of a support of a planographic printing plate according to a second embodiment in the present 
so invention. 

Fig. 2 is a graph showing one example of a view of an alternate-waveform current waveform used for electrochem- 
ical surface roughing treatment in the production of the support of the planographic printing plate shown in Fig. 1 . 
Fig. 3 is a side view showing one example of a radial type cell in electrochemical surface roughing treatment in 
the production of the support of the planographic printing plate shown in Fig. 1 . 
55 Fig. 4 is a schematic view of an anodic oxidation process device used for anodic oxidation treatment in the pro- 

duction of the support of the planographic printing plate shown in Fig. 1 . 
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DETAILED DESCRIPTION OF THE INVENTION 

[0053] I. The polymerizable composition according to first and second features of the present Invention and the 
planographic printing plate precursor according to third and fourth features of the invention will be described in detail 
s in the following first embodiment. 

« 

(First embodiment) 

[0054] The polymerizable composition of the present embodiment comprises: 

10 

(A) a compound having a polymerizable unsaturated group; and 

(B) a macromolecular compound (specific polymer initiator) including, at a side chain thereof, a structure repre- 
sented by the following general formula (I); 

is General formula (I) 

[0055] 



wherein Z" represents COCOO*, COO", S0 3 - or S0 2 -N* - R where R represents a monovalent organic group. M+ 
represents an onium cation. 

[0056] The structural components of the polymerizable composition of the present embodiment will be hereinafter 
25 explained sequentially. 

( (B) Macromolecular compound including, at a side chain thereof, a structure represented by the general formula (I)) 

[0057] The specific polymer initiator contained in the polymerizable composition of the present embodiment is a 
30 macromolecular compound including, at a side chain thereof, a structure represented by the following general formula 
(I). 

General formula (I) 
35 [0058] 

Z*M + 

40 [0059] In the general formula (I), Z' represents COCOO , COO', S0 3 or S0 2 -N- • R where R represents a monovalent 
organic group. Examples of the monovalent organic group Include an alkyl group having 1 to 6 carbon atoms, carboxyl 
group, ester group, ether group, alkoxy group, thioether group, carbonyl group and aryl group. Among these groups, 
preferable examples include a methyl group, ethyl group, propyl group, ester group and carboxyl group. These mono- 
valent organic groups may further have a substituent selected from a hydroxyl group, alkoxy group, aryloxy group, 

45 ester group, thioether group and carboxyl group. 

[0060] represents an onium cation. M+ is specifically a cation selected from suffonium, iodonium, diazonium, 
azinium, phosphonium, ammonium and the like. 

[0061] Here, azinium is compounds having an azine ring which is a six-membered ring containing a nitrogen atom 
In its structure, and includes pyridinium, diazinium and triazinium. Azinium contains one or more aromatic rings con- 
st? densed with an azine ring and includes quinolinium, isoquinolinlum, benzoazinium, naphthoazinium and the like. Spe- 
cific examples of azinium include those described In, for example, USP 4,743,528, JP-A Nos. 63-138345, 63-142345 
and 63-142346, JP-B No. 46-42363. Counter cations forming 1-methoxy-4-phenylpyridlniumtetrafluoroborate N-alkox- 
ypyridinium salts and the like are exemplified. 

[0062] Also, preferable examples of the onium cation in the present embodiment Include diazonium ions, iodonium 
55 ions and sulfonium ions represented by the following formulae (RI-1 ) to (RI-3) . 
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Genera! formula (RI-1) 
[0063] 

Ar 11 — N + s N 



General formula (RI-2) 
10 [0064] 



Ar^-l'-Ar 22 

15 

General formula (Rl-3) 



20 r33 

R 32-^ " 



25 [0065] In the general formula (RI-1), Ar 11 represents an aryl group having 20 or less carbon atoms, which aryl group 
may have 1 to 6 substituents. Preferable examples of the substituent include an alkyi group having 1 to 12 carbon 
atoms, alkenyl group having 1 to 12 carbon atoms, alkinyl group having 1 to 12 carbon atoms, aryl group having 6 to 
12 carbon atoms, alkoxy group having 1 to 12 carbon atoms, aryloxy group having 6 to 12 carbon atoms, halogen 
atom, alkylamino group having 1 to 12 carbon atoms, dialkylamino group having 1 to 12 carbon atoms, aikylamide or 

30 arylamide group having 1 2 or less carbon atoms, carbonyl group, carboxy group, cyano group, sulfonyl group, thioalkyl 
group having 12 or less carbon atoms and thioaryl group having 12 or less carbon atoms. 

[0066] In the general formula (Rl - 2) , Ar 21 and Ar 22 respectively represent an aryl group having 20 or Jess carbon 
atoms, which aryl group may have 1 to 6 substituents. When the aryl group has a substituent, examples of the sub- 
stituent include an alkyl group having 1 to 12 carbon atoms, alkenyl group having 1 to 12 carbon atoms, alkinyl group 
35 having 1 to 12 carbon atoms, aryl group having 6 to 12 carbon atoms, alkoxy group having 1 to 12 carbon atoms, 
aryloxy group having 6 to 1 2 carbon atoms, halogen atom, alkylamino group having 1 to 1 2 carbon atoms, dialkylamino 
group having 1 to 12 carbon atoms, aikylamide or arylamide group having 12 or less carbon atoms, carbonyl group, 
carboxy group, cyano group, sulfonyl group, thioalkyl group having 12 or less carbon atoms and thioaryl group having 
12 or less carbon atoms. 

40 [0067] In the general formula (Rl-3), R 31 , R 32 and R 33 , which may be of the same type or different types, and which 
each represent an aryl group, an alkyl group, an alkenyl group or an aikinyi group having 20 or less carbon atoms, 
which may have 1 to 6 substituents. R 31 , R 32 and R 33 are preferably an aryl group from the viewpoint of reactivity and 
stability. Preferable examples of the substituent which can be Introduced Include an alkyl group having 1 to 1 2 carbon 
atoms, alkenyl group having 1 to 12 carbon atoms, alkinyl group having 1 to 12 carbon atoms, aryl group having 6 to 

45 12 carbon atoms, alkoxy group having 1 to 12 carbon atoms, aryloxy group having 6 to 12 carbon atoms, halogen 
atom, alkylamino group having 1 to 12 carbon atoms, dialkylamino group having 1 to 12 carbon atoms, aikylamide or 
arylamide group having 1 2 or less carbon atoms, carbonyl group, carboxy group, cyano group, sulfonyl group, thioalkyl 
group having 12 or less carbon atoms, thioaryl group having 12 or less carbon atoms and hydroxyl group. 
[0068] It is preferable that R 31 , R 32 and R 33 are all aryl groups and, from the viewpoint of reactivity, at least one of 

so them have a substituent having a Hammers substituent constant (o) larger than 0. 

[0069] Among the aforementioned oniums, sulfonlum cations represented by the following general formula are most 
preferable from the viewpoint of the balance between reactivity and stability. In the following general formula, R 1 rep- 
resents an alkyl group having 1 to 6 carbon atoms or a halogen atom and X 1 and X 2 respectively represent a halogen 
atom. 

55 
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15 

[0070] When such a structure is connected with the polymer, it is preferable that Z* be connected with the polymer. 
No particular limitation is imposed on the type of the polymer as the principal chain. The polymer may be any one of 
a urethane polymer, amide polymer, acrylic polymer, methacrylic polymer, styrene polymer, butyral polymer and novolac 
resin. 

20 [0071] It is only necessary that at least a portion of the structural unit constituting the polymer principal chain has a 
side chain structure represented by the general formula (I). 

[0072] The specific polymer initiator of the present embodiment may have a structural unit which does not have the 
side chain structure represented by the general formula (I). However, from the viewpoint of effecting an Interaction with 
the dye, it is preferable that the structural unit having the side chain structure represented by the general formula (I) 
25 is contained in an amount of 50% by mol or more in the specific polymer intiator 

[0073] Among the structural units having the side chain structure represented by the general formula (I) constituting 
the specific polymer initiator of the present embodiment, structural units represented by the following general formula 
(II) are prferable from the viewpoint of reactivity and printing durability. 

30 



35 




40 

[0074] In the general formula (II) , X represents a hydrogen atom, a monovalent organic group, a hydroxyl group, a 
urethane group, a urea group, a halogen atom, an amino group, an amide group, a sulfonyl group or a sulfonate group. 
When X represents a monovalent organic group, X is preferably an alkyl group having 1 to 6 carbon atoms, a carboxyi 
group, an ester group, an ether group, an alkoxy group, a thio ether group, a carbonyl group or an aryl group. Among 
45 these groups, preferable examples of X include a hydrogen atom, methyl group, ethyl group, propyl group, ester group 
and carboxyi group. The monovalent organic group may further have a substituent selected from a hydroxyl group, 
alkoxy group, aryloxy group, ester group, thioether group and carboxyi group. 

[0075] Y represents a divalent organic connecting group and n denotes 0 or 1 . When n is 0, Z~ which is the side 
chain structure will be inevitably connected to the polymer principal chain as a single bond. Examples of Y include an 

so ether group, alkyl group having 1 to 14 carbon atoms, alkenyl group, alkinyl group and aryl group. These organic 
connecting groups may be further substituted with an alkyl group, alkenyl group, alkinyl group, aryl group, alkoxy group, 
aryloxy group, sulfonate group, amide group, sulfonyl group, carbonyl group, carboxyi group, thioether group, hydroxyl 
group, urethane group, urea group, ester group, halogen atom, amino group or substitution group which is a combi- 
nation of two to five groups among these groups. 

55 [0076] Z" represents COCOO*, COO', SO a or S0 2 - N' - R where R represents a monovalent organic group. This 
monovalent organic group represents the same monovalent organic group defined in connection with the description 
of X. Z* is preferably a COCOO* structure from the viewpoint of the balance between reactivity and stability. 
[0077] M + represents an onlum cation. M + is specifically a cation selected from sulfonium, iodonlum, diazonlum, 
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azinium, phosphonium, ammonium and the like.. 

[0078] The specific polymer initiator according to the present embodiment may be constituted only of the structural 
unit having the side chain structure represented by the general formula (I) or the structural unit which is represented 
by the general formu la (II) as a preferable example of the structural unit represented by the general formula (I). However, 
the specific polymer initiator may be a copolymer with other various known monomers. Examples of the monomer 
which may be copolymerized with the aforementioned structural unit include radical polymerizable structural units 
selected from acrylates, methacrylates, acrylamides, methacrylamides, styrenes, acrylonitriles, methacrylonitriles and 
the like. 

[0079] Specific examples of the monomer include acrylates such as alkylacrylates (the alkyl group thereof p referably 
has 1 to 20 carbon atoms), (specifically, benzylacrylate, 4-biphenylacrylate, butylacrylate, sec-butylacrylate, t-butylacr- 
yl ate, 4-t-butylphenylacry late, 4-chtorophenylacrylate, pentachlorophenylacrylate, 4-cyanobenzyIacrylate, cyanometh- 
ylacrylate, cyclohexylacrylate, 2-ethoxyethylacrylate, ethyiacrylate, 2-ethylhexylacrylate, heptylacrylate, hexylacrylate, 
isobornylacrylate, isopropylacrylate, methylacrylate, 3,5-dimethyladamantylacrylate, 2-naphthylacrylate, neopenty- 
lacrylate, octylacrylate, phenetylacrylate, phenylacrylate, propylacrylate, tolylacrylate, amylacrylate, tetrahydrofurfur- 
ylacrylate, 2-hydroxyethylacrylate, 3-hydroxypropylacrylate, 2-hydroxypropylacrylate, 4-hydroxybutylacrylate, 5-hy- 
droxypentylacrylate, allylacrylate, 2-aryloxyethylacrylate, propargylacrylate and the like); 

methacrylates such as alkylmethacrylates (the alkyl group thereof preferably has 1 to 20 carbon atoms) (e.g., 
benzylmethacrylate, 4-biphenylmethacrylate, butylmethacrylate, sec-butylmethacrylate, t-butylmethacrylate, 4-t-butyl- 
phenylmethacrylate, 4-ch!orophenylmeth aery late, pentachlorophenylmethacrylate, 4-cyanophenylmethacrylate, cy- 
anomethylmethacrylate, cyclohexylmethacrylate, 2-ethoxyethylmethacrylate, ethylmethacrylate, 2-ethylhexyImethacr- 
ylate, heptylmethacrylate, hexylmethacrylate, isobornylmethacrylate, isopropylmethacrylate, methylmethacrylate, 
3,5-dimethyladamantylmethacrylate, 2-naph thy Imethacry late, neopentylmethacrylate, octylmethacrylate, phenetyl- 
methacrylate, phenylmethacrylate, propylmethacrylate, toiylmethacrylate, amylmethacrylate, tetrahydrofurfurylmeth- 
acrylate, 2-hydroxyethylmethacrylate, 3-hydroxypropylmethacrylate, 2-hydroxypropylmethacrylate, 4-hydroxybutyl- 
methacrylate, 5-hydroxypentylmethacrylate, allylmethacrylate, 2-aryloxyethylmethacrylate and propargylmethacr- 
yiate); 

acrylamides such as acrylamide and N-alkylacrylamides (e.g., N-methylacrylamide, N-ethylacrylamide, N-pro- 
pylacrylamide, N-isopropylacrylamide, morpholylacrylamide, plperidylacrylamide, N-butylacrylamide, N-sec-butylacr- 
ylamide, N-t«butylacrylamide, N-hexylacrylamide, N-cyclohexylacrylamide, N-phenylacrylamide, N-naphthylacryla- 
mide, N-hydroxymethylacrylamide, N-hydroxyethylacrylamide, N-allylacrylamide, N-propargylacrylamide, 4-hydroxy- 
phenyl acrylamide, 2-hydroxyphenylacrylamide, N,N-dimethylacrylamide, N,N-diethylacrylamide, N.N-dipropylacryla- 
mide, N.N-diisopropylacrylamide, N,N-dibutylacrylamide, N.N-di-sec-butylacrylamide, N.N-di-t-butylacrylamide, N,N- 
dihexylacrylamide, N,N-dicyclohexylacry!amide, N.N-phenylacrylamlde, N.N-dihydroxyethylacrylamide, N,N-dially- 
lacrylamide and N.N-dipropargylacrylamide); 

methacrylamides such as methacrylamide and N-alkylmethacrylamides (e.g., N-methylmethacrylamide, N-ethyl- 
methacrylamide, N-prppylmethacrylamide, N-lsopropylmethacrylamide, morpholylmethacrylamide, piperidylmethacr- 
ylamide, N-butymeth acrylamide, N-sec-buty Imethacry lamide, N-t-butylmethacrylamide, N-hexylmethacrylamide, N- 
cyclohexylmeth acrylamide, N-phenylmethacry lamide, N-naphthylmethacrylamide, N-hydroxymethylmethacrylamide, 
N -hydroxy ethylmethacrylamide, N-allylmethacrylamide, N-propargylmethacry lamide, 4-hydroxyphenylmethacryla- 
mide, 2-hydroxyphenylmethacrylamide, N.N-dimethylmethacrylamide, N,N-diethy!methacrylamide, N.N-dipropylmeth- 
acrylamide, N ( N-diisopropylmethacrylam!de, N,N-dibutylmethacrylamide, N.N-di-sec-buty Imethacry lamide, N,N-di-t- 
butylmethacrylamide, N.N-dihexylmethacrylamide, N.N-dicyclohexy Imethacry I amide, N, N-phenylmethacrylamide, N, 
N-dihydroxyethylmethacry lamide, N.N-diallylmethacrylamide and N.N-dipropargylmeth acrylamide); 

styrenes such as styrene and alkylstyrenes (e.g., methylstyrene, dimethylstyrene, trimethylstyrene, ethylstyrene, 
diethylstyrene, isopropyl styrene, butylstyrene, hexylstyrene, cyclohexylstyrene, decylstyrene, benzylstyrene, chlo- 
romethylstyrene, trifluoromethylstyrene, ethoxymethylstyrene and acetoxymethylstyrene), alkoxystyrenes (e.g., meth- 
oxystyrene, 4-methoxy-3-methylstyrene and dimethoxystyrene), halogen styrenes (e.g., chlorostyrene, dichlorosty- 
rene, trichlorostyrene, tetrachlorostyrene, pentachlorostyrene, bromostyrene, dibromostyrene, iodostyrene, fluorosty- 
rene, trifluorostyrene, 2-bromo-4-trifluoromethylstyrene and 4-fluoro-3-trifluorom ethylstyrene), acrylonitrlle and meth- 
acrylonitrile. 

[0080] Among these polymerizable structural units, those preferably used are methacrylates, acrylamides, methaxr- 
ylamides and styrenes and those which are particularly preferably used are benzylmethacrylate, t-butylmethacrylate, 
4-t-butylphenylmethacrylate, pentachlorophenylmethacrylate, 4-cyanophenylmethacryiate, cyclohexylmethacrylate, 
ethylmethacrylate, 2-ethylhexylmethacrylate, isobornylmethacrylate, isopropylmethacrylate, methylmethacrylate, 
3,5-dimethyladamantylmethacrylate, 2-naphthylmethacrylate, neopentylmethacrylate, phenylmethacrylate, tetrahy- 
drofurfurylmethacrylate, 2-hydroxyethylmethacrylate, 3-hydroxypropylmethacrylate, 2-hydroxypropylmethacrylate, al- 
lylmethacrylate; 

acrylamide, N-methylacrylamide, N-isopropylacrylamide, morpholylacrylamide, piperidylacrylamide, N-t-buty- 
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lacrylamide, N-cyc!ohexylacryiamide ( N-phenylacrylamide, N-naphthylacryl amide, N-hydroxymethylacry lamide, N-hy- 
droxyethylacrylamide, N-a!lylacrylamide, 4-hydroxyphenylacry lamide, 2-hydroxyphenylacrylamide, N,N-dimethylacry- 
lamide, N.N-diisopropylacrylamide, N,N-di-t-butylacry lamide, N.N-dicyclohexylacry lamide, N, N-phenylacrylamide, N, 
N-dihydroxyethy lacrylamide, N,N-diallylacrylamide; 

methacrylamide, N-methylmethacrylamide, N-isopropylmethacrylamide, morpholylmethacrylamide, piperidyl- 
methacrylamide, N-t-butylmethacrylamide, N-cyclohexylmethacrylamide, N-phenylmethacrylamide, N-naphthylmeth- 
acrylamide, N-hydroxymethyl.methacrylamide, N-hydroxyethylmethacrylamide, N-allylmethacry lamide, 4-hydroxyphe- 
nylmethacrylamide, 2-hydroxyphenylmethacryl amide, N.N-dirnethylmethacry lamide, N.N-diisopropylmethacry lamide, 
N t N-di-t-butylmethacrylamide, N.N-dicyclohexylmethacrylamide, N, N-phenylmethacrylamide, N,N-dihydroxyethyl- 
methacrylamide, N,N-diallylmethacry lamide; 

styrene, methylstyrene, dimethylstyrene, trimethylstyrene, Isopropylstyrene, butylstyrene, cyclohexylstyrene, 
chloromethylstyrene, trifluoromethylstyrene, ethoxymethylstyrene, acetoxymethylstyrene, methoxystyrene, 4-meth- 
oxy-3-methylstyrene, chlorostyrene, dichlorostyrene, trichlorostyrene, tetrachlorostyrene, pentachlorostyrene, bromo- 
styrene, dibromostyrene, lodostyrene, fluorostyrene, trifluorostyrene, 2-bromo-4-trifluoromethyistyrene and 4-fluoro- 
3-trif luoromethylstyrene) . 

[0081] These monomers may be used singly or in combinations of two or more. The content of these copolymer 
components preferably used is 0 to 90% by mol and particularly preferably 0 to 50% by mol. If the content exceeds 
50% by mol, reactivity tends to be deteriorated. 

[0082] The specific polymer initiator according to the present embodiment may be copolymerized with a radical 
polymerizable structural unit having an acid group in order to improve various abilities such as removability of a non- 
image portion at the time of using the initiator for the recording layer of a planographic printing plate precursor. Examples 
of such an acid group include carboxylic acid, sulfonic acid, phosphoric acid group and phenolic hydroxyl group. Par- 
ticularly preferable examples include carboxylic acid and phenolic hydroxyl group. Examples of the radical polymeriz- 
able compound containing carboxylic acid include acrylic acid, methacrylicacld, itaconic acid, crotonicacid, incrotonic 
acid, maleic acid and p-carboxystyrene. Among these compounds, acrylic acid, methacrylic acid and p-carboxystyrene 
are particularly preferable. 

[0083] Examples of the radical polymerizable compound having a phenoiic hydroxy! group include 4-hydroxysiyrene. 
[0084] These compounds may be used singly or in combinations of two or more. The content of the copolymer 
components to be used is preferably 0 to 50% by mol. The content is particularly preferably 0 to 30% by mol from the 
view point of suppression of a damage to image strength, which damage is caused by alkali -water development when 
these copolymer components for the recording layer of a planographic printing plate precursor are used. If the content 
of the structural unit having an acid group exceeds 50% by mol, image strength tends to be deteriorated by alkali-water 
developing. 

[0085] The weight average molecular weight (Mw) of the specific polymer initiator (B) of the present embodiment is 
preferably 1 ,000 to 100, 000, more preferably in the range of 1 , 000 to 50,000 and most preferably in the range of 2, 
000 to 40, 000. When the molecular weight is 1 ,000 or less, the effect of Improving printing durability by increasing the 
molecular weight of the initiator high will be insufficient. Whereas when the molecular weight exceeds 100, 000, de- 
veloping inferior tends to be caused. 

[0086] Specific examples (1-1 ) to (iV-6) of the specific polymer Initiator (B) according to the present embodiment will 
be given as shown below. The present invention, however, is not limited to these examples. The value described on 
the side of each structural unit represents polymerization mol ratio wherein the value 100 assigned to a structural unit 
means that the initiator is a homopolymer constituted only of that structural unit. 
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[0087] The specific polymer Initiator (B) according to the present embodiment can be easily synthesized using a 
known method. A specific example (1-1 ) will be described as a synthesis example. 

(Synthesis of specific polymer initiator (1-1)) 

[0088] 1 33 g of aluminum chloride is mixed with 350 ml of nitrobenzene at room temperature and the mixture is kept 
at 0 to 10°C. 136.5 g of ethylchloroformate is added dropwise to the mixture at 0 to 10°C in 15 minutes. After the 
resulting mixture is stirred for 15 minutes, 116.1 g of 2, 6-dimethylphenol is dissolved in 150 ml of nitrobenzene and 
the solution is added dropwise to the mixture in 30 minutes with keeping the solution at 0 to 1 0°C. The resulting mixture 
is stirred at 0 to 10 8 C for 2 hours and then at room temperature for 1 hour. 60 ml of concentrated hydrochloric acid is 
mixed with 2 L of ice water, into which the reaction solution is then poured slowly. After extracting the reaction solution 
with 1 500 ml of ethyl acetate, the organic phase is dried by sodium sulfate to concentrate. Then, nitrobenzene is distilled 
under reduced pressure to obtain a solid. This solid is reslurried using 300 ml of diisopropyl ether and filtered to obtain 
the following solid (A) in an amount of 149 g (yield: 66.8%). 



1 1 1 g of the above solid (A) is dissolved in 80 g of pyridine and the mixture is cooled to 0 to 1 0°C. 1 52 g of p-styrenesul- 
fonyl chloride is added dropwise to the mixture. After the dropping Is finished, the resulting mixture is stirred at 0 to 
10°C for 2 hours and at room temperature for 2 hours. 80 ml of concentrated hydrochloric acid is mixed with 2 L of ice 
water, into which the reaction solution diluted with 150 ml of acetone is poured slowly, and then a solid is precipitated. 
The solid is then subjected to filtration and the residue is reslurried using 300 ml of methanol to obtain the following 
solid (B) in an amount of 151 g (yield: 77.5%). [NMR of the solid (B)] 300 MHz (CDCI 3 ) [8: 1 .43 (t 3H J = 7.2 Hz) , 2.20 
(S6H) , 4.45 (q 2H J = 7.2 Hz), 5.52 (d 1 H J = 1 0.8 Hz), 5.96 (d 1 H J = 1 7.4), 6.79 (dd 1 H J = 1 0.8 1 7.4), 7.60 (d 2H J 
= 8.1), 7.71 (s 1H), 7.93 (d 2H J = 8.1)] 
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COCOOCH 2 CH 3 . (B) 



10 31 .07 g of the above solid (B) is dissolved in 64 g of methyl ethyl ketone and the mixture is stirred at 70°C in a nitrogen 
atmosphere. 0.64 g of a polymerization initiator V-65 manufactured by Wako Pure Chemical Industries, Ltd., is added 
to the mixture, followed by stirring for 2 hours, 0.32 g of V-65 is further added, followed by stirring for 2 hours and 0.16 
g of V-65 is further added, followed by stirring for 2 hours. After the resulting mixture is cooled to room temperature, it 
is poured into 1 kg of a hexane solution containing 5% of 2-propanol to obtain 27 g of a polymer body. 7 g of the polymer 

is is dissolved in 30 ml of DM Ac and 70 ml of 1 -methoxy-2-propanol. An aqueous solution containing 70 ml of water and 
1 .02 g of potassium hydroxide is added dropwise to the mixture at room temperature, followed by stirring for 2 hours 
and the resulting mixture (s poured into a mixed solution of 500 ml of ice water and 20 ml of concentrated hydrochloric 
acid to precipitate a solid of carboxylic acid, which is then subjected to filtration and drying to obtain a polymer (C) 
having a COCOOH unit. 

20 
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30 



35 




40 

1 .42 g of a sulfonium salt as shown below is dissolved in 50 ml of methanol, into which 0.72 g of silver oxide is added 
and the mixture is stirred at room temperature for 4 hours. After stirred, the mixture is subjected to filtration. The filtrate 
is subjected to filtration using a 0.1 urn filter. A solution containing the above polymer (C) , 50 ml of acetone and 1 0 ml 
of methanol is added dropwise to the filtrate. After the addition is finished, the filtrate is concentrated to precipitate a 
«5 semisolid. The semisolid is washed with ethyl acetate and diisopropyl ether to obtain a specific polymer initiator (1-1 ). 
The molecular weight of the specific polymer initiator (1-1) is measured by a TSK-GEl a-column manufactured by 
Tosoh Corporation to find that Mw = 6300. The result of elemental analysis is as follows: [Found (actual value) : C: 
63.5, H: 5.1, O: 13.3, Calc. (theoretical value): C: 63.7 H: 4.9 O: 13.1). 
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Various specific polymer initiators (B) can be synthesized using the same method as above or known acid group- 
containing polymers. The content of the specific polymer initiator (B) contained in the whole solid of the polymerizable 
composition of the present embodiment is preferably 0.5 to 50% by mass, more preferably 3 to 30% by mass and most 
preferably 5 to 20% by mass. A triazine compound, borate compound, azo compound, peroxide, lophine dimer, acyl- 
phosphine compound and the like which are known as polymerization initiators may be added to the polymerizable 
composition of the present embodiment, if necessary, to the extent that the effect of the invention is not lessened. 
These compounds may be added to the polymerizable composition in an amount ranging from 0 to 30% by mass, 
preferably 0 to 1 0% by mass with respect to the specific polymer initiator (B). 

((A) Compound having a polymerizable unsaturated group) 

[0089] The polymerizable composition of the present embodiment contains a compound (hereinafter referred to as 
a polymerizable compound as desired) having a polymerizable unsaturated group which enters into a polymerization 
reaction by the action of a radical as a polymerization initiator, generated from the specific polymer initiator (B). The 
polymerizable compound used in the present embodiment is preferably an addition polymerizable compound having 
at least one ethylenic unsaturated double bond and is preferably selected from compounds having at least one and 
more preferably two or more terminal ethylenic unsaturated bonds. Such a compound group is widely known in the 
industrial fields of the art and may be used in the invention without any particular limitation. Such a group includes 
monomers, prepolymers, specifically, compounds having chemical forms such as dimers, trimers and oligomers or 
mixtures or copolymers of these compounds. Examples of the monomers or the copolymers of these monomers include 
unsaturated carboxylic acids (e.g. , acrylic acid, methacryllc acid, itaconic acid, crotonic acid, Isocrotonic acid and malelc 
acid), esters or amides of these acids. Esters of unsaturated carboxylic acids and aliphatic polyvalent alcohol com- 
pounds and amides of unsaturated carboxylic acids and aliphatic polyvalent amine compounds are preferably used. 
Addition reaction products between unsaturated carboxylates or amides having a nucleophilic substituent such as a 
hydroxyl group, amino group and mercapto group and monofunctional or polyfunctional isocyanates or epoxies, as 
well as and dehydrated condensed reaction products between the same unsaturated carboxylates or amides and 
monofunctional or polyfunctional carboxylic acids, are also preferably used. Also, addition reaction products between 
unsaturated carboxylates or amides having an electrophilic substituent such as an isocyanate group and epoxy group 
and monofunctional or polyfunctional alcohols, amines or thiols, and substitution reaction products between unsatu- 
rated carboxylates or amides having a dissociable substituent such as a halogen group and tosyloxy group and mono- 
functional or polyfunctional alcohols, amines or thiols are preferable. Also, as other examples, a compound group 
obtained by substituting unsaturated phosphinic acids, styrenes or vinyl ethers for the aforementioned unsaturated 
carboxylic acids may be used. Specific examples of the acrylates as the monomers of esters of aliphatic polyhydric 
alcohol compounds and unsaturated carboxylic acids include ethylene glycol diacrylate, Methylene glycol diacrylate, 
1 ,3-butanedioldiacrylate, tetramethylene glycol diacrylate, propylene glycol diacrylate, neopentyl glycol diacrylate, tri- 
methyloipropanetriacrylate, trimethylolpropanetri(acryloyloxypropyl) ether, trimethylolethanetriacrylate, hexanedioldi- 
acrylate, 1 ,4-cyclohexanedloldiacrylate, tetraethylene glycol diacrylate, pentaerythritol diacrylate, pentaerythritol tr/a- 
crylate, pentaerythritol tetraacrylate, dipentaerythritol diacrylate, dipentaerythritol hexaacrylate, sorbitol triacrylate, 
sorbitol tetraacrylate, sorbitol pentaacrylate, sorbitol hexaacrylate, tri(acryloyloxyethyl) isocyanurate and polyester acr- 
ylate oligomer. Examples of the methacrylates include tetramethylene glycol dimeth aery late, triethylene glycol dimeth- 
acrylate, neopentyl glycol dimethacrylate, trimethylolpropanetrimethacrylate, trimethyloiethanetrimethacrylate, ethyl- 
ene glycol dimethacrylate, 1 ,3-butanedioldimethacrylate, hexanedioldimethacrylate, pentaerythritol dimethacrylate, 
pentaerythritol trimethacrylate, pentaerythritol tetramethacrylate, dipentaerythritol dimethacrylate, dipentaerythritol- 
hexamethacrylate, sorbitol trimethacrylate, sorbitol tetramethacrylate, bis[p-(3-methacryloxy-2-hydroxypropoxy)phe- 
nyljdimethylmethane and bis-[p-(methacryloxyethoxy)phenyI]dimethylmethane. Examples of the itaconates include 
ethylene glycol diitaconate, propylene glycol dlitaconate, 1 ,3-butanediol diitaconate, 1 ,4-butanediol diitaconate, tetram- 
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ethylene glycol diitaconate, pentaerythritol diitaconate and sorbitol tetraitaconate. 

[0090] Examples of the crotonates include ethylene glycol dicrotonate, tetram ethylene glycol dicrotonate, pentaer- 
ythritol dicrotonate and sorbitol tetradicrotonate. 

[0091 J Examples of the Isocrotonate include ethylene glycol diisocrotonate, pentaerythritol djisocrotonate and sorbitol 
tetraisocrotonate. 

[0092] Examples of the maleate include ethylene glycol dimaleate, triethylene glycol dimaleate pentaerythritol di- 
maleate and sorbitol tetramaleate. 

[0093] Given as examples of other esters which are preferably used are aliphatic alcohol type esters as described 
in each publication of JP-B No. 46-27926, JP-B No. 61-47334 and JP-A No. 67-1 96231, esters having an aromatic 
type skeleton as described in JP-A No. 59-5240, JP-A No. 59-5241 and JP-A No. 2-226149 and esters having an amino 
group as described in JP-A No. 1-165613. 

[0094] Moreover, these ester monomers may be used as mixtures. * • 

[0095] Also, specific examples of the monomers of the amides of aliphatic polyvalent amine compounds and unsatu- 
rated carboxylic acids include methylenebis-acrylamide, methylenebis-methacrylamide, 1 ,6-hexamethylenebis-acry- 
lamide, 1,6-hexamethylenebis-methacrylamide, diethylenetriaminetrisacrylamide, xylylenebisacrylamtde and xy- 
iylenebismethacrylamide. 

[0096] Examples of other preferable amide type monomers may include those having a cyclbhexylene structure as 
described in JP-B No. 54-21726. 

[0097] Urethane type addition poiymerizable compounds produced using an addition reaction between an isocyanate 
and a hydroxyl group are also preferable. Specific examples of such a compound include vinylurethane compounds 
having two or more poiymerizable vinyl groups in one molecule and produced by adding a vinyl monomer having a 
hydroxyl group represented by the following general formula (2) to a poly isocyanate compound having two or more 
isocyanate groups in one molecule as described in JP-B No. 46-41708. 



[0098] In the general formula (2), R and R' respectively represent a H atom or CH3. 

[0099] Urethaneacrylates as described in JP-A No. 51 -371 93, JP-B Nos. 2-32293 and 2-1 6765, urethane compounds 
having an ethylene oxide type skeleton as described in each publication of JP-B Nos, 58-49860, 56-17654, 
62-394 17and 62-3941 8 are also preferable. 

[0100] Moreover, the use of addition poiymerizable compounds having an amino structure or a sulfide structure in 
each molecule as described in JP-A Nos. 63-277653, 63-260909 and 1-105238 makes it possible to obtain a heat- 
sensitive composition having a very high curing reaction speed. 

[0101] Other examples may include polyfunction al acrylates or methacryiates such as polyester acrylates and epoxy- 
acrylates obtained by reacting epoxy resins with (meth) acrylic acids as described in JP^A No. 48-64183, JP-B No. 
49-43191 and JP-B No. 52-30490. Specific unsaturated compounds as described in each publication of JP-B Nos. 
46-43946, 1 -40337 and 1 -40336 and vinylphosphonic acid type compounds as described in JP-A No. 2-25493 may 
also be exemplified. Also, in some cases, a structure containing a perfiuoroalkyl group as described in JP-A No. 
61-22048 is preferably used. Furthermore, those reported as photocurable monomers or oligomers in Journal of Japan 
Adhesive Association Vol. 20, No. 7, pp300-308 (1984) may also be used. 

[0102] With regard to these poiymerizable compounds, the details of the methods of application as to the structure 
of each compound, whether these compounds are used singly or in combinations and the amount of these compounds, 
may be arbitrarily determined In accordance with the final design of the performance of a sensitive material. For ex- 
ample, these conditions are selected from the following point of view. A structure having an unsaturated group in a 
larger amount per molecule Is preferable from the viewpoint of sensitizing speed. In many cases, poiymerizable com- 
pounds having two or more functions are preferable. Also, in order to improve the strength of an image portion, namely 
a cured film, poiymerizable compounds having three or more functions are preferable and poiymerizable compounds 
having three or more functions of an acrylate unit are most preferable. Moreover, a method using a combination of 
poiymerizable compounds being different from each other in the number of functions and the types of poiymerizable 
groups (e.g. , a combination of any of an acrylate, methacrylate, styrene type compound or vinyl ether type compound) 
to thereby control both of the light-sensitivity and the strength is effective. Mcromolecular compounds and highly hy- 
drophobic compounds may not be so preferable in terms of developing speed and precipitation in a developer, although 
these compounds are superior in light-sensitizing speed and film strength. 

[0103] These poiymerizable compounds may be used either singly or in combinations of two or more. 
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ethylene glycol diitaconate, pentaerythritol diitaconate and sorbitol tetraitaconate. 

[0090] Examples of the crotonates Include ethylene glycol dicrotonate, tetramethylene glycol dicrotonate, pentaer- 
ythritol dicrotonate and sorbitol tetradicrotonate. 

[0091] Examples of the isocrotonate include ethylene glycol diisocrotonate, pentaerythritol diisocrotonate and sorbitol 
5 tetralsocrotonate. 

[0092] Examples of the maleate include ethylene glycol dimaleate, triethylene glycol dimaleate pentaerythritol di- 
maleate and sorbitol tetramaleate. 

[0093] Given as examples of other esters which are preferably used are aliphatic alcohol type esters as described 
in each publication of JP-B No. 46-27926, JP-B No. 51-47334 and JP-A No. 67-196231, esters having an aromatic 
w type skeleton as described in JP-A No. 59-5240, JP-A No. 59-5241 and JP-A No. 2-226149 and esters having an amino 
group as described in JP-A No. 1-165613. 

[0094] Moreover, these ester monomers may be used as mixtures. 

[0095] Also, specific examples of the monomers of the amides of aliphatic polyvalent amine compounds and unsatu- 
rated carboxylic acids Include methylenebis-acrylamide, methylenebis-methacrylamide, 1,6-hexamethylenebls-acry- 
15 lamide, 1,6-hexamethylenebis-methacrylamide, diethylenetriaminetrisacrylamide, xylylenebisacrylamide and xy- 
lylenebismethacrylamide. 

[0096] Examples of other preferable amide type monomers may include those having a cyclohexylene structure as 
described in JP-B No. 54-21726. 

[0097] Urethane type addition polymerizable compounds produced using an addition reaction between an isocyanate 
20 and a hydroxyl group are also preferable. Specific examples of such a compound Include vinylurethane compounds 
having two or more polymerizable vinyl groups in one molecule and produced by adding a vinyl monomer having a 
hydroxyl group represented by the following general formula (2) to a polyisocyanate compound having two or more 
isocyanate groups in one molecule as described in JP-B No. 48-41708. 

25 

CH 2 »CC02CH 2 CHOH (2) 

30 

[0098] In the general formula (2), R and R' respectively represent a H atom or CH 3 . 

[0099] Urethaneacrylates as described in JP-A No. 51 -371 93, JP-B Nos. 2-32293 and 2-1 6765, urethane compounds 
having an ethylene oxide type skeleton as described in each publication of JP-B Nos. 58-49860, 56-17654, 
62-3941 7and 62-39418 are also preferable. 
35 [0100] Moreover, the use of addition polymerizable compounds having an amino structure or a sulfide structure in 
each molecule as described in JP-A Nos. 63-277653, 63-260909 and 1-105238 makes it possible to obtain a heat- 
sensitive composition having a very high curing reaction speed. 

[01 01 ] Other examples may include polyfunctions acrylates ormethacrylates such as polyester acrylates and epoxy- 
acrylates obtained by reacting epoxy resins with (meth) acrylic acids as described in JP-A No. 48-64183, JP-B No. 

40 49-43191 and JP-B No. 52-30490. Specific unsaturated compounds as described in each publication of JP-B Nos. 
46-43946, 1 -40337 and 1 -40336 and vinylphosphonic acid type compounds as described in JP-A No. 2-25493 may 
also be exemplified. Also, in some cases, a structure containing a perfiuoroaikyl group as described in JP-A No. 
61-22048 is preferably used. Furthermore, those reported as photocurable monomers or oligomers in Journal of Japan 
Adhesive Association Vol. 20, No. 7, pp300-308 (1 984) may also be used. 

45 [0102] With regard to these polymerizable compounds, the details of the methods of application as to the structure 
of each compound, whether these compounds are used singly or in combinations and the amount of these compounds, 
may be arbitrarily determined in accordance with the final design of the performance of a sensitive material. For ex- 
ample, these conditions are selected from the following point of view. A structure having an unsaturated group in a 
larger amount per molecule is preferable from the viewpoint of sensitizing speed. In many cases, polymerizable com- 

so pounds having two or more functions are preferable. Also, in order to improve the strength of an image portion, namely 
a cured film, polymerizable compounds having three or more functions are preferable and polymerizable compounds 
having three or more functions of an acrylate unit are most preferable. Moreover, a method using a combination of 
polymerizable compounds being different from each other in the number of functions and the types of polymerizable 
groups (e.g. , a combination of any of an acrylate, methacrylate, styrene type compound or vinyl ether type compound) 

55 to thereby control both of the light-sensitivity and the strength Is effective. Mcromolecular compounds and highly hy- 
drophobic compounds may not be so preferable in terms of developing speed and precipitation in a developer, although 
these compounds are superior in light-sensitizing speed and film strength. 

[0103] These polymerizable compounds may be used either singly or in combinations of two or more. 
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[0104] As to the compounding ratio of the polymerizable compound according to the invention, a larger ratio is more 
advantageous in terms of sensitivity. However, if the ratio is excessively large, undesirable phase separation may 
becaused, and a problem in a production process (for example, production Inferiors resulted from the transfer and 
adhesion of a sensitive component) and a problem that precipitation from a developer (in the case of using this polym- 
erizable compound for a planographic printing plate precursor) may arise. From these points of view, the amount of 
the component (A) In the polymerizable composition of the invention is preferably 20 to 70% by mass and more pref- 
erably 25 to 50% by mass based on ail the solid, which is also the same to the case of using the polymerizable compound 
for the recording layer of a planographic printing plate precursor. 

[0105] Also, In the case of using the polymerizable composition of the invention for the recording layer of a plano- 
graphic printing plate precursor, the selection and method of using the addition polymerizable compound are important 
factors for the compatibility with and dispersibility In other components (e.g. , the above specific polymer initiator (B) 
and colorants and binders as will be described later) in the recording layer. For example, there is a case where the 
compatibility can be improved by using a low purity compound and use of two or more addition polymerization com- 
pounds in combination. 

((C) Compound having the maximum absorption wavelength at 700 to 1200 nm) 

[01 06] The polymerizable composition of the invention preferably contains, from the viewpoint of improving curability, 
a compound (hereinafter referred to as an Infrared absorber) having a maximum absorption wavelength at 700 to 1 200 
nm. As the infrared absorber used In the present embodiment, an infrared absorbing dye or pigment having an ab- 
sorption maximum at a wavelength of 700 to 1200 nm is preferable from the viewpoint of adaptability to an easily 
available high-output laser. The addition of such a compound (C) to the polymerizable compound makes it possible to 
use the polymerizable compound for forming an image by infrared laser, when the resultig polymerizable compound 
is used for the recording layer of a planographic printing plate precursor 

[0107] As such an infrared absorbing dye, commercially available dyes and known dyes described in documents 
such as "Dye Handbook" (edited by Organic Synthetic Chemical Association, published in 1 970) may be used. Exam- 
ples of these dyes include azo dyes, metal complex salt azo dyes, pyrazolone azo dyes, naphthoquinone dyes, an- 
thraquinone dyes, phthalocyanine dyes, carbonium dyes, quinoneimine dyes, methine dyes, cyanine dyes, squalilium 
dyes, pyrylium salts, metal thiorate complexes, oxonol dyes, diimonium dyes, aminium dyes andcroconium dyes. 
[0108] Preferable examples of these dyes may include cyanine dyes described In JP^A Nos. 58-1 25246, 59-84356, 
59-202829 and 60-78787, methine dyes described in JP-A Nos. 58-173696, 58-181690 and 58-194595, naphthoqui- 
none dyes described in JP-A Nos. 58-112793, 58-224793, 59-48187, 59-73996, 60-52940 and 60-63744, squalilium 
dyes described in JP-A No. 58-112792 and cyanine dyes described in the specification of U.K. patent No. 434,875. 
[0109] Also, a near-infrared absorption sensitizer described in the specification of U.S. Patent No. 5,156,938 is pref- 
erably used. Substituted arylbenzo(thio)pyrylium salts described in the specification of U.S. Patent No. 3,881 ,924, 
trimethinethiapyryiium salts described in JP-A No. 57-142645 (specification of U.S. Patent No. 4,327,169), pyrylium 
type compounds described in JP-A Nos. 58-181051, 58-220143, 59-41363, 59-84248, 59-84249, 59-146063 and 
59-146061 , cyanine dyes described in JP-A No. 59-216146, pentamethinethiopyrylium salts and the like described in 
the specification of U.S. patent No. 4,283,475 and pyrylium compounds disclosed In each publication of JP-B Nos. 
5-13514 and 5-19702 are also preferably used. 

[01 10] Other preferable examples as the dye may include near-infrared absorbing dyes described as the formulae 
(I) and (II) in the specification of U.S. Patent No. 4,756,993. 

[0111] Particularly preferable examples among these dyes include cyanine dyes, phthalocyanine dyes, oxonol dyes, 
squalilium dyes, pyrylium salts, thiopyryllum dyes and nickel thiorate complexes. Moreover, dyes represented by the 
following formulae (a) to (e) are desirable because these dyes are superior in photothermal conversion efficiency. 
Particuraly, cyanine dyes represented by the following general formula (a) is most preferable because these dyes 
imparts high polymerization activity when used in the recording layer in the present embodiment and are superior in 
stability and economy. 
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General formula (a) 




[0112] In the general formula (a) , X 1 represents a hydrogen atom, a halogen atom, -NAr 2 , X 2 «L 1 or a group shown 
below, where Ar represents an aromatic hydrocarbon group having 6 to 1 8 carbon atoms, which may be substituted 
with a halogen atom, alkyl group, aryl group, alkenyl group, alklnyl group, cyano group, carboxyl group, nltro group, 
amide group, ester group, alkoxy group or amino group. Also, X 2 represents an oxygen atom or a sulfur atom and L 1 
represents a hydrocarbon group having 1 to 12 carbon atoms, an aromatic ring having a heteroatom or a hydrocarbon 
group having 1 to 12 carbon atoms and containing a heteroatom. Here, the heteroatom represents N, S, O, a halogen 
atom or Se. 



[0113] R 1 and R 2 respectively represent a hydrocarbon group having 1 to 12 carbon atoms. It is preferable that R 1 
and R 2 respectively represent a hydrocarbon group having 2 or more carbon atoms from the viewpoint of the preserving 
stability of a recording layer coating solution. Further, It is particularly preferable that R 1 and R 2 be combined with each 
other to form a five-membered or six-membered ring. 

[01 1 4] Ar 1 and Ar 2 , which may be the same or different, respectively represent an aromatic hydrocarbon group which 
may have a substituent. Preferable examples of the aromatic hydrocarbon group include a benzene ring and naphtha- 
lene ring. Also, preferable examples of the substituent include hydrocarbon groups having 12 or less carbon atoms, 
halogen atoms and alkoxy groups having 12 or less carbon atoms. Y 1 and Y 2 , which may be of the same type or 
different types, each represent a sulfur atom or a dialkylmethylene group having 12 or less carbon atoms. R 3 and R 4 , 
which may be of the same type or different types, each represent a hydrocarbon group having 20 or less carbon atoms, 
which group may have a substituent. Preferable examples of the substituent include alkoxy groups having 12 or less 
carbon atoms, carboxyl groups and sulfo groups. R 5 , R 6 , R 7 and R 8 , which may be of the same type or different types, 
each represent a hydrogen atom or a hydrocarbon group having 1 2 or less carbon atoms. A hydrogen atom is preferable 
from the viewpoint of the availability of raw material. Za represents a counter anion. When any one of R 1 to R 8 is 
substituted with a sulfo group, Za is not needed. Preferable examples of Za are a halogen ion, perchloric acid ion, 
tetrafluoroborate ion, hexafluorophosphate ion and sulfonic acid ion from the viewpoint of the preserving stability of a 
recording layer coating solution. A perchloric acid ion, hexafluorophosphate ion and arylsulfonfc acid ion are particularly 
preferable. 

[01 1 5] Specific examples of the cyanine dye preferably used in the present embodiment may include, besides those 
exemplified below, those described in Paragraph Nos. [0017] to [0019] of JP-A No. 2001-133969, Paragraphs Nos. 
[0012] to [0038] of JP-A No. 2002-40638 and Paragraph Nos. [0012] to [0023] of JP-A No. 2002-23360. 
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General formula (c) 




[0118] In the general formula (c), Y 3 and Y 4 respectively represent an oxygen atom, a sulfur atom, a selen atom or 
a tellurium atom. M represents a methine chain having 5 or more conjugate carbon atoms. R 21 to R 24 and R 25 to R 28 , 
which may be of the same type or different types, each represent a hydrogen atom, a halogen atom, a cyano group, 
an alkyl group, an aryl group, an alkenyl group, an alkinyl group, a carbonyl group, a thio group, a sulfonyl group, a 
sulfinyl group, an oxy group or an amino group. Also, in the general formula, 2a- represents a counter anion and is 
defined as in the general formula (a). 

[01 19] Specific examples of the dye which may be preferably used and Is represented by the general formula (c) in 
the present embodiment include those exemplified below. 
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General formula (d) 



[0120] In the general formula (d) t R 29 to R 31 respectively represent a hydrogen atom, an alkyl group or an aryl group. 
R 33 and R 34 respectively represent an alkyl group, a substituted oxy group or a halogen atom, n and m independently 
denote an integer from 0 to 4. R 29 and R 30 or R 31 and R 32 may be combined with each other to form a ring and also, 
R 29 and/or R 30 and R 33 or R 31 and/or R 32 and R 34 may be combined with each other to form a ring. Moreover, in the 
case where R 33 or R 34 is present in plural, R^s or R^s may be combined among them to form a ring. X 2 and X 3 
respectively represent a hydrogen atom, an alkyl group or an aryl group. At least one of X 2 and X 3 represents a hydrogen 
atom or an alkyl group. Q is a trimethine group or a pentamethine group which may have a substituent and may form 
a cyclic structure in combination with a divalent organic group. Zcr represents a counter anion and is defined as in the 
general formula (a). 

[0121] Specific and preferable examples of the dye which is represented by the general formula (d) in the present 
embodiment include those exemplified below. 
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General formula (e) 




[0122] In the general formula (e), R 35 to R 50 independently represent a hydrogen atom, a halogen atom, a cyano 
group, an alkyf group, an aryl group, an alkenyl group, an alklnyl group, a hydroxyl group, a carbonyl group, a thio 
group, a sulfonyl group, a sulfinyl group, an oxy group, an amino group or an onium salt structure whjch may have a 
substituent. M represents two hydrogen atoms or a metal atom, a halo metal group or an oxy metal group. Examples 
of the metal atom include the IA, IIA, If IB or IVB group atom and transition metals of the first, second or third period in 
the periodic chart and lanthanoid elements. Among these materials, copper, magnesium, Iron, zinc, cobalt, aluminum, 
titanium and vanadium are preferable. 

[0123] Specific and preferable examples of the dye which is represented by the genera! formula (e) in the present 
embodiment include those exemplified below. 
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[0124] Examples of the pigment used as the component (C) in the present embodiment include commercially avail- 
able pigments and pigments described in Color Index (C. I.) Handbook, "Latest Pigment Handbook" (edited by Japan 
Pigment Technology Society, published in 1977), "Latest Pigment Applied Technology" (CMC Shuppan, published in 
19B6) and "Printing Ink Technology" (CMC Shuppan, published in 1984). 

[0125J Examples of the pigment include black pigments, yellow pigments, orange pigments, brown pigments, red 
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pigments, violet pigments, blue pigments, green pigments, fluorescent pigments, metal powder pigments, and others 
including polymer bound dyes. Specifically, as the pigment, insoluble azo pigments, azo take pigments, condensed 
azo pigments, chelate azo dyes, phthalocyanine type pigments, anthraquinone type pigments, perylene or perinone 
type pigments, thioindigo type pigments, quinacridone type pigments, dioxazine type pigments, isoindolinone type 
pigments, q ui nop hth alone type pigments, dyeing lake pigments, azine pigments, nitroso pigments, nrtro pigments, 
natural pigments, fluorescent pigments, inorganic pigments, carbon black may be used. Among these pigments, carbon 
black is preferable. 

[01 26] These pigments can be used either without being surface-treated or with being surface-treated. As the surfye 
treating methods, a method of coating the surface with a resin or wax, a method of sticking a surfactant and a method 
of binding a reactive material (e.g., a silane coupling agent, epoxy compound and polyisocyanate) with the surface of 
a pigment are considered. The aforementioned surface treating methods are described in "Quality and Application of 
Metal Soaps" (Saiwai Shobo), "Printing Ink Technology" (CMC Shuppan, published in 1984) and "Latest Pigment Apply 
Technology" (CMC Shuppan, published in 1 986). 

[0127] The particle diameter of the pigment is preferably In the range of 0.01 to 1 0 um, more preferably in the range 
of 0.05 to 1 u.m and particularly preferably in the range of 0.1 to 1 urn. When the particle diameter of the pigment is 
less than 0.01 um, this Is undesirable from the viewpoint of the stability of a dispersion in an image recording layer 
coating solution whereas when the particle diameter exceeds 10 u.m, this is undesirable from the viewpoint of the 
uniformity of an image recording layer. 

[0128] As a method of dispersing the pigment, known dispersing technologies used for the production of (nk and 
toners may be used. Examples of a dispersing machine include a ultraviolet dispersing machine, sand mill, attritor, 
pearl mill, super mill, ball mill, impeller, dispenser, KD mill, colloid mill, dynatron, three-roll mill and pressure kneader. 
The details of these machines are described in "Latest Pigment Apply Technology" (CMC Shuppan, published in 1 986). 
[0129] The infrared absorbers used in the present embodiment may be used either singly or in combinations of two 
or more. 

[0130] As the infrared absorber used in the present embodiment, dyes such as a cyanine dye and oxonol type dye, 
which have an electric charge, are preferable because these dyes easily interact with an onium salt which is the counter 
cation of the initiator (B) and thereby image formation characteristics are improved. 

[0131] Cyanine dyes shown in the general formula (a) are more preferable from the viewpoint of sensitivity. Among 
cyanine dyes represented by the general formula (a), cyanine dyes represented by the general formula (a) wherein X 1 
is a diarylamino group or X 2 -L 1 are preferable and such cyanine dyes having a diarylamino group are more preferable. 
[0132] Also, cyanine dyes having an electron attractive group or a heavy atom-containing substituent at Indolenine 
parts of both terminals are preferable and those described in, for example, the specification of JP-A No. 2001-6323 
are preferably used. 

[01 33] The infrared absorber used for the polymerizable composition in the present embodiment is added preferably 
in an amount of 0. 5 to 20 % by mass, and more preferably in an amount of 1 to 1 0 % by mass, in the whole solid, as 
in the case of using the infrared absorber for the recording layer of a planographic printing plate precursor. When the 
amount is excessively smaller than this range, the effect of the addition, namely, the effect of improving sensitivity to 
a change in characteristics by exposure is obtained only insufficiently, so that there is a tendency that only insufficient 
light-sensitivity is obtained. On the contrary, when the amount is excessively large, the uniformity and strength of the 
film tend to be deteriorated. Therefore, these cases are both undesirable. 

(Application to a planographic printing plate precursor) 

[0134] Next, application of the polymerizable composition of the present embodiment to a recording layer of a pla- 
nographic printing plate precursor will be described. 

[0135] A planographic printing plate precursor according to the present embodiment comprises a recording layer 
containing at least the aforementioned polymerizable compound (A), the aforementioned specific polymer Initiator (B) 
and, preferably, further the infrared absorber (C) provided on a support and may be provided with other layers such 
as an intermediate layer and protective layer, if nesecessary. 

(Recording layer) 

[0136] The recording layer having an image formation function provided in the planographic printing plate precursor 
according to the present embodiment will be described. The recording layer of the planographic printing plate precursor 
according to the present embodiment comprises the components (A), (B), and the component (C) as desired and 
preferably further comprises the binder polymer (D) 

[0137] The above component (B) in the recording layer of the planographic printing plate precursor according to the 
present embodiment particularly functions as a polymerization initiator for initiating and promoting the polymerization 
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of the polymerizable compound which is the component (A). 

[01 38] As the polymerizable compound (A) used for the recording layer of the planographic printing plate precursor, 
the same compound as that described in detail In the above-mentioned component (A) may be used. As to which 
compound to be selected as the compound (A), the aforementioned requirements therefore should be taken into ac- 
5 count. Further, a specific structure may be selected for the purpose of Improving the adhesiveness of a support, an 
overcoat layer and the like which will be described later. 

[0139] As to a method of using the polymerizable compound, an appropriate structure, formulation and amount of 
the polymerizable compound can be optionally selected in consideration of the level of polymerization inhibition with 
respect to oxygen, resolution, fogging characteristics, a change in refractive index, surface adhesiveness and the like. 

10 in some cases, a specific layer structure/coating method such as undercoating and over-coating may be employed. 
[0140] The above component (C) is added to the same recording layer together with other components (composi- 
tions) used for the recording layer, but may be added to a layer formed separately from the recording layer. 
[0141] The component (C) is preferabley a compound which ensures that, when the recording layer of a negative- 
type planographic printing plate precursor is formed, optical density at the absorption maximum of the recording layer 

is in a wavelength range from 700 nm to 1200 nm falls between 0.1 to 3. 0. When the optical density is deviated from 
this range, the sensitivity tends to be deteriorated. The optical density is determined by the amount of the component 
(A) which has been added and the thickness of the recording layer and therefore, desired optical density is obtained 
by controlling the conditions of the both. The optical density of the recording layer may be measured using a usual 
method. Examples of the measuring method include: a method in which a recording layer, having a thickness which 

20 has been appropriately set such that the coating amount thereof after being dried is within a range required for a 
planographic printing plate, is formed on a transparent or white support, to measure optical density using a transmission 
type optical densitometer; and a method in which a recording layer is formed on a reflective support such as an alu- 
minum support, to measure reflection density. 

25 (D) Binder polymer 

[0142] In the planographic printing plate precursor according to the present embodiment, it is preferable to further 
use a binder polymer in the recording layer. It is preferable that the recording layer contains a linear organic macro- 
molecular polymer as the binder polymer. Any typd of a liner organic macromolecular polymer may basically be used 

30 as such the "linear organic macromolecular polymer". A linear organic macromolecular polymer which is soluble to 
water or weak-alkali water or can be swelled therein and which enables water developing or weak-alkali water devel- 
oping is preferably selected. The linear organic macromolecular polymer may appropriately be selected and used, in 
accordance with the application, e.g., not only as an agent for forming a film of the composition but also as a water, 
weak-alkali water or organic solvent developer. For example, the use of a water-soluble organic macromolecular pol- 

35 ymer enables water developing. Examples of the linear organic macromolecular polymer include addition polymers 
having a carboxylic acid group at the side chain, for example, those described in JP-A No. 59-44615, JP-B No. 
54-34327, JP-B No. 58-12577, JP-B No. 54-25957, JP-A No. 54-92723, JP-A No. 59-53836 and JP-A No. 59-71048, 
namely, methacrylic acid copolymers, acrylic acid copolymers, itaconicacid copolymers, crotonic acid copolymers, 
maieic acid copolymers and partially esterified maleic acid copolymers. Similarly, examples of the linear organic mac- 

40 romolecular polymer include acidic cellulose derivatives having a carboxylic acid group at the side chain. Besides the 
above compounds, those obtained by adding a cyclic acid anhydride to an addition polymer having a hydroxyl group 
are useful., 

[0143] Among these compounds, [benzyl(meth)acrylate/(meth)acrylic acid/other addition polymerizable vinyl mon- 
omer as required] copolymers, allyl{meth)acrylate/(meth)acrylic acid/other addition polymerizable vinyl monomer as 

45 required] copolymers, polymers having an acryl group as described in the example of JP-A No. 2000-131837 are 
superior in the balance between film strength, sensitivity and developing ability and are therefore preferable. 
[0144] Also, acid group-containing urethane type binder polymers as described in each publication of JP-B Nos. 
7-12004, 7-120041, 7-120042 and 8-12424, JP-A Nos. 63-287944, 63-287947 and 1-271741 and Japanese Patent 
Application No. 10-116232 have very high strength and are therefore advantageous in light of printing durability and 

50 adaptability to low exposure light. 

[0145] Also, binders having an amide group as described in JP-A No. 11-171907 have excellent developing ability 
and film strength and are therefore preferable. 

[01 46] Furthermore, besides the above compounds, polyvinyl pyrrolidone, polyethylene oxide and the like are useful 
as the water-soluble linear organic polymer In order to improve the strength of a cured film and alcohol-soluble nylon, 
55 a polyether of 2,2-bis-(4-hydroxyphenyl)-propane and epichlorohydrin and the like are useful. These linear organic 
macromolecular polymer may be mingled in a desired amount in the whole composition. However, when the amount 
exceeds 90% by mass, this produces an undesirable effect on the strength of an image to be formed. The amount is 
preferably 30 to 85% by mass. The ratio by mass of the polymerizable compound (B) to the linear organic macromo- 
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lecular polymer is preferably designed to be (n the range of 1/9 to 7/3. 

[0147] As the binder polymer in the present embodiment, those which are substantially insoluble in water but soluble 
In an aqueous alkali solution are used. This ensures that any of organic solvents which are environmentally undesirable 
is not used or, at least, the amount of organic solvents to be used can be limited to a very small level. The acid value 
5 (acid content per 1 g of a polymer, expressed by the number of chemical equivalents) and molecular weight of the 
binder polymer like this are properly selected from the viewpoint of image strength and developing characteristics. The 
acid value is preferably 0.4 to 3.0 meq/g and the molecular weight is preferably in the range of 3000 to 500,000. It is 
more preferable that the acid value be in the range of 0.6 to 2.0 and the molecular weight be in the range of 1 0,000 to 
300,000. 

10 

(E) Other components 

[0148] Other components suitable to the use and production method of a planographic printing plate precursor may 
be further appropriately added to the composition constituting the recording layer of the planographic printing plate 
15 precursor. Preferable examples of these additives will be shown hereinbelow. 

(E-1) Cosensltizer 

[0149] The sensitivity can be more improved by using a certain additive (hereinafter referred to as a cosensitizer). 

20 Although such a mechanism of an action on the improvement in sensitivity is not clear, most part of the mechanism is 
presumably based on the following chemical process. Specifically, it is inferred that various intermediate active species 
(radicals and cations) generated during the course of a photo-reaction initiated by a thermal polymerization initiator 
and the succeeding addition polymerization reaction are reacted with the cosensitizer to generate new active radicals. 
These new active radicals may be roughly classified into (a) a type which can be reduced to produce active radicals, 

25 (b) a type which can be oxidized to produce active radicals and (c) a type which are reacted with a less active radical 
and is converted into a more active radical or acts as a chain transfer agent. However, there is, in many cases, no 
common opinion as to which type individual compounds belong to which of these types. 

(a) Compounds which are reduced to generate active radicals 

30 

[0150] Compounds having a carbon-halogen bond: it is considered that a carbon-halogen bond is cleft reducibly to 
generate active radicals. Specifically, for example, trihalomethyl-striazines and trihalomethyloxadiazoles are preferably 
used. 

[0151] Compounds having a nitrogen-nitrogen bond: it is considered that a nitrogen-nitrogen bond is cleft reducibly 
35 to generate active radicals. Specifically, hexaarylbiimidazoles are preferably used. 

[0152] Compounds having an oxygen-oxygen bond: it is considered that an oxygen-oxygen bond is clef t reducibly 
to generate active radicals. Specifically, organic peroxides are preferably used. 

[0153] Onium compounds: it is considered that a carbon-hetero bond or an oxygen-nitrogen bond is cleft reducibly 
to generate active radicals. Specifically, diaryiiodonium salts, triarylsu If onium salts and N-alkoxypyridinium (azinium) 
40 salts are preferably used. 

[0154] Ferrocene, iron arene complexes: these compounds can produce active radicals reducibly. 

(b) Compounds which are oxidized to generate active radicals 

45 [01 55] Alkylate complexes: it is considered that a carbon-hetero bond is oxidatively cleft to generate active radicals. 
Specifically triarylalkyl borates are preferably used. 

[0156] Alkylamine compounds: it is considered that a C-X bond on carbon adjacent to nitrogen is oxidatively cleft to 
generate active radicals. As X, a hydrogen atom, carboxyl group, trimethylsilyl group and benzyl group are preferable. 
Specific examples of the alkylamine compound Include ethanolamines, N-phenylglycines and N-trimethylsilylmethyl- 
50 anilines. 

[0157] Sulfur-containing or tin-containing compounds: 

Compounds obtained by replacing the nitrogen atom of the above amines with a sulfur atom or a tin atom can 
create active radicals by the same action. Also, compounds having a S - S bond are known to sensitize due to a 
55 S-S cleavage. 

[0158] a-Substituted methylcarbonyl compounds: these compounds can generate active radicals by a cleavage of 
the bond between carbonyl and a-carbon which the cleavage is caused by oxidation. Compounds obtained by con- 
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verting the carbonyl of the above a-substituted methylcarbony! compounds into an oxime ether exert the same action. 
Specific examples of these compounds may include 2-aIkyl-1 -[4-(alkylthio)phenyl]-2-momholinopronone-1 s and oxime 
ethers obtained by reacting the abov| compounds with hydroxyamines and then etherfying N-OH. 
[0159] Sulfinates: these compounds can generate active radicals reducible Specific examples of these sulfinates 
may include sodium arylsulfinate. 

(c) Compounds which are reacted with a radical, to be converted into a highly active radical or function as a chain 
transfer agent: for instance, a compound group having SH, PH, SiH or GeH in Its molecule is used. The compound 
group donates hydrogen to a less active radical to generate radicals or can produce radicals by oxidizing it, followed 
by deprotonatlon. Specific examples^ the compound group include 2-mercaptobenzimidazoles. 
[0160] More specific examples of these cosensitizers are described, for example, in JP-A No. 9-236913 as additives 
for improving sensitivity. These sensitizers may be applied in the present embodiment. 

[0161 J These cosensitizers may be used either singly or in combinations of two or more. The amount of these co- 
sensitizers to be used is 0.05 to 100 mass parts, preferably 1 to 80 mass parts and more preferably 3 to 50 mass parts 
based on 1 00 mass parts of the aforementioned polymerizable compound (B). 

(E-2) Polymerization inhibitor 

[0162] Also, in addition to the above basic components of the present embodiment, it is preferable to add a small 
amount of a thermopolymerization preventive agent to prevent unnecessary thermal polymerization of the polymeriz- 
able compound during production and storage of the composition used for the recording layer. Suitableexamples of 
the thermopolymerization preventive agent include hydroquinone, p-methoxyphenol, di-t-butyl-p-cresol, pyrogallol, t- 
butylcatechoi, benzoquinone, 4,4 , -thiobis(3-methyl-6-t-butylphenol), 2,2'-methylenebis(4-methyl-6-t-butylphenol) and 
N-nitrosophenylhydroxyamine cerous salt The amount of the thermopolymerization preventive agent to be added is 
preferably about 0.01% by mass to about 5% by mass based on the mass of the whole composition. Also, when a 
higher fatty acid derivative such as behenlc acid or behenic acid amide or the like is optionally added, to prevent 
polymerization inhibition due to oxygen in production of a planographic printing plate precursor, the higher fatty acid 
derivative may be localized on the surface of the recording layer during the course of drying after applying the fatty 
acid to a support or the like. The amount of the higher fatty acid derivative is preferably about 0. 5% by mass to about 
1 0% by mass based on the whole composition. 

(E-3) Colorants 

[01 63] Moreover, in the planographic printing plate precursor according to the present embodiment, dyes or pigments 
may be added with the intention of coloring the recording layer. This can improve so-called plate inspection charac- 
teristics such as visibility after plate-making and adaptability to an image density measuring instrument. Because many 
dyes deteriorate the sensitivity of photopolymerization type recording layer, particularly pigments are preferably used 
as the colorant. Specific examples of these pigments include pigments such as phthalocyanine type pigments, azo 
type pigments, carbon black and titanium oxide and dyes such as Ethyl Violet, Crystal Violet, azo type dyes, anthraqui- 
none type dyes and cyan in e type dyes. The amount of the dye and pigment to be added is preferably about 0.5% by 
mass to about 5% by mass based on the whole composition. 

(E-4) Other additives 

[0164] Moreover, in the planographic printing plate precursor according to the present embodiment, known additives 
such as inorganic fillers for improving the qualities of a cured film, other plasticizers and a fat sensitizer capable of 
improving inking characteristics of the surface of the recording layer may be added. 

[0165] Examples of the aforementioned plasticlzer include dioctyl phthalate, didodecyl phthalate, triethylene glycol 
dicaprylate, dimethyl glycol phthalate, tricrezyl phosphate, dioctyl adipate, dibutyl sebacate and triacetyl glycerol. When 
using a binder, the plasticizer may be added in an amount of 1 0% by mass or less based on the total mass of the 
compound having an ethylenic unsaturated double bond and the binder. 

[0166] Also, a UV initiator, thermal crosslinking agent and the like for strengthening the effects of heating/exposing 
after developing may be added for the purpose of improving the film strength (printing durability) which will be described 
later. 

[0167] Besides the above, the planographic printing plate precursor may be provided with additives and intermediate 
layers for improving the adhesion between the recording layer and the support and for improving the developing re- 
movability of an unexposed recording layer. For example, the addition or undercoating of compounds, such as a com- 
pound having a diazonium structure and a phosphonic compound, which have a relatively strong interaction with the 
substrate make it possible to improve adhesiveness and to enhance printing durability. Meanwhile, the addition or 
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undercoating of hydrophilic polymers such as a potyacrylic acid and polysulfonic acid make it possible to improve the 
developing characteristics of a non-image portion and resistance to contamination. 

[0168} As to the planographic printing plate precursor according to the present embodiment, the aforementioned 
recording layer coating solution and solutions prepared by dissolving coating solution components of desired layers 
s such as a protective layer and resin intermediate layers as will be described later by using a solvent are applied to a 
proper support, whereby the planographic printing plate precursor can be produced. 

[0169] Examples of the solvent to be used here include acetone, methyl ethyl ketone, cyclohexane, ethyl acetate, 
ethylene dichloride, tetrahydrofuran, toluene, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, eth- 
ylene glycol dimethyl ether, propylene glycol monomethyl ether, propylene glycol monoethyl ether, acetylacetone, cy- 
10 clohexanone, diacetone alcohol, ethylene glycol monomethyl ether acetate, ethylene glycol ethyl ether acetate, ethyl- 
ene glycol monoisopropyl ether, ethylene glycol monobutyl ether acetate, 3-methoxypropanol, methoxymethoxyetha- 
nol, diethylene glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol dimethyl ether, diethylene 
glycol diethyl ether, propylene glycol monomethyl acetate, propyleae glycol monoethyl ether acetate, 3-methoxydipro- 
pyl acetate, N,N-dimethylformamlde, dimethylsulfoxide, 7-butyrolactone. methyl lactate and ethyl lactate. These sol- 
's vents may be used either singly or by mixing. The concentration of a solid in the coating solution is appropriately 2 to 
50% by mass. 

[0170] It is desirable to properly select the amount of the recording layer to be applied to the support according to 
use in consideration of the influences of the sensitivity of the recording layer, developing characteristics, the strength 
of an exposed film and printing durability. When the coating amount is excessively small, only insufficient printing 
20 durability is obtained whereas when the coating amount is excessively large, sensitivity is deteriorated, a long time is 
taken for exposure and also a long time is required for developing treatment and therefore these cases are undesirable. 
The amount of the recording layer to be applied in the planographic printing plate precursor according to the present 
embodiment is generally in a range of about 0.1 to about 1 0 g/m 2 and more preferably in the range of 0.5 to 5 g/m 2 as 
mass after the film is dried. 

25 

(Protective layer) 

[0171] The planographic printing plate precursor according to the present embodiment is usually subjected to expo- 
sure to light in the atmosphere, 8fld it is therefore desirable to form a protective layer further on the recording layer. 

30 The protective layer prevents low-molecular weight compounds such as oxygen and basic materials, which are present 
in the atmosphere and inhibit an image forming reaction caused by exposure in the recording layer, from mingling with 
the recording layer and enabling exposure in the atmosphere. Therefore, preferable characteristics required for the 
protective layer are: low permeability with respect to low molecular weight compounds such as oxygen; high transmit- 
tance for the light used for exposure; good adhesion to the recording layer; and easy removality in a developing step 

35 after exposure. 

[0172] Various attempts have been made with regards to the protective layer and are described in detail In the spec- 
ification of U.S. Patent No. 3,458,311 and JP-A No. 55-49729. As materials which may be used for the protective layer, 
for example, water-soluble macromoiecular compounds having relatively high crystallinity are preferably used. Spe- 
cifically, water-soluble polymers such as polyvinyl alcohols, polyvinylpyrrolidones, acidic celluloses, gelatins, gum ar- 

40 abic and polyacrylic acids are known. The use of polyvinyl alcohols among these compounds as a major component 
brings about the best results on basic properties such as oxygen-shutting ability and developing removing ability. The 
polyvinyl alcohol used for the protective layer may be partly substituted with an ester, ether and acetal as far as it 
contains an unsubstituted vinyl alcohol unit which provides the protective layer with oxygen-shutting ability and water- 
solubility. Also, a part of the polyvinyl alcohol may have other polymer components in the same manner. 

45 [0173] As specific examples of the polyvinyl alcohol, those in which 71 to 100% thereof is hydrolyzed and which 
have a molecular weight ranging from 300 to 2400 may be given. Specific examples of the polyvinyl alcohol include 
products manufactured by Kuraray Co., Ltd. , such as PVA-105, PVA-110, PVA-117, PVA-117H, PVA-120, PVA-124, 
PVA-124H, PVA-CS, PVA-CST, PVA-HC, PVA-203, PVA-204, PVA-205, PVA-210, PVA-217, PVA-220, PVA-224, PVA- 
217EE, PVA-217E, PVA-220E, PVA-224E, PVA-405, PVA-420, PVA-613 and L-8. 

50 [0174] The component (selection of PVA and the uses of additives), amount and the like of the protective layer are 
selected in consideration of fogging characteristics, adhesiveness and scratching resistance besides oxygen-shutting 
ability and developing removing ability. 

[0175] Generally, the higher the hydrolysis rate of PVA to be used (the higher the content of an unsubstituted vinyl 
alcohol unit in the protective layer is) and the higher the film thickness is, the higher the oxygen-shutting ability is, which 
55 is advantageous in view of sensitivity. However, when the oxygen -shutting ability is made extremely high, this brings 
about such a problem that an unnecessary polymerization reaction arises during production and live storage and also, 
unnecessary fogging and thickening of image lines are caused when Imagewise exposure is carried out. Also, the 
adhesion of the protective layer to the image portion and scratching resistance are remarkably important in light of the 
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handling of the plate. In short, if a hydrophilic layer consisting of a water-soluble polymer is laminated on a lipophilic 
polymer layer, peeling of a film due to an inferior adhesion tends to arise and the peeled portion causes defects such 
as film curing inferior due to polymerization inhibition by oxygen. 

[0176] To deal with this problem, various proposals have been made to improve the adhesion between these two 
layers. In, for example, each specification of U.S. Patent Nos. 292,501 and 44,563, there is the description that an 
acrylic emulsion or a water-insoluble vinylpyrrolidone/vinyl acetate copolymer is contained in an amount of 20 to 60% 
by mass in a hydrophilic polymer primarily containing a polyvinyl alcohol and the resulting solution is laminated on a 
polymer layer thereby obtaining sufficient adhesiveness. These known technologies may be all applied to the protective 
layer in the present embodiment. The details of a method of applying such a protective layer are described in, for 
example, the specification of U.S. Patent No. 3,468,311 and JP-A No. 55-49729. 

[0177] Moreover, other functions can be provided to the protective layer. For example, a safe light aptitude can be 
more improved without deteriorating sensitivity by adding colorants (e.g., water-soluble dyes) which are superior in 
transmittance for light having a wavelength used for exposure and also can efficiently absorb tight having a wavelength 
which does not contribute to the formation of an image are added. 

[0178] Also, as the protective layer in the planographic printing plate precursor according to the present embodiment, 
a protective layer having an oxygen permeability of 1 x 10- 15 {cm 3 (STP) • cm/cm 2 - sec- cmHg} as described in JP-A 
No. 2000-347398 is preferably used. 

(Resin intermediate layer) 

[0179] in the planographic printing piate precursor according to the present embodiment, a resin intermediate layer 
comprising an alkali-soluble polymer may be disposed between the recording layer and the support, if desired. 
[01 80] A recording layer as an infrared-responsive layer, which reduces solubility to an alkali developer by exposure, 
is disposed on the surface to be exposed or in the vicinity of the surface, so that sensitivity to an infrared laser is 
enhanced. Also, the above-mentioned resin intermediate layer is provided between the support and the infrared-re- 
sponsive recording layer and functions as an insulation layer, so that the heat generated by the exposure to an infrared 
laser is not diffused to the support and is used efficiently to thereby attain high sensitization. 
[0181] Also, in the exposed portion, the recording layer which has been made alkali-developer-non-permeable by 
exposure functions as a protective layer of the resin intermediate layer. Therefore, developing stability is improved, an 
image having high discrimination is formed and stability with time is likely to be secured. In the unexposed portion, an 
uncured binder component is rapidly dissolved and dispersed in a developer. Also, since the resin intermediate layer 
present adjacent to the support comprises an alkali-soluble polymer, the resin intermediate layer has high solubility to 
a developer. Even if a developer whose efficacy has deteriorated is used, the intermediate layer is still rapidfy dissolved 
without generating residual film, whereby good developing characteristics are reliably obtained. 

(Support) 

[0182] No particular limitation is imposed on the support to be used for the planographic printing plate precursor 
according to the present embodiment insofar as it is a dimensionally stable plate material. Examples of the support 
material include paper, paper on which plastics (e.g., a polyethylene, polypropylene and polystyrene) are laminated, 
metal plates (e.g., aluminum, zinc and copper), piastic films (e.g., cellulose diacetate, cellulose triacetate, cellulose 
propionate, cellulose butyrate, butyric acid cellulose butyrate, cellulose nitrate, polyethylene terephthalate, polyethyl- 
ene, polystyrene, polypropylene, polycarbonate and polyvinylacetal). The support materials may be sheets consisting 
of a single component such as a resin film or a metal plate or laminates consisting of two or more materials. For 
example, paper or plastic films on which metals as mentioned above are laminated or deposited and laminated sheets 
among different types of plastic films are included as examples of the support material. 

[0183] As the support material, a polyester film or an aluminum plate is preferable. Among these materials, an alu- 
minum plate which is dimensionally stable and relatively inexpensive is particularly preferable. Preferable aluminum 
plates are a pure aluminum plate and an alloy plate containing aluminum as a major component and a minute amount 
of different elements. Further, plastic films on which aluminum is laminated or deposited may be used. Examples of 
these different elements include silicon, iron, manganese, copper, magnesium, chromium, zinc, bismuth, nickel and 
titanium. The content of these different elements In the alloy is 1 0% by mass at most. Particularly preferable aluminum 
in the invention is pure aluminum. However, because it is difficult to produce completely pure aluminum from a limitation 
to refining technologies, aluminum containing different elements a little may be used. The aluminum plate applied to 
the invention is not specified in its composition and aluminum plates consisting of conventionally known and commonly 
used materials may be used appropriately. 

[0184] The thickness of the aluminum plate is about 0.1 to 0.6 mm, preferably 0.15 to 0.4 mm and particularly pref- 
erably 0.2 to 0.3 mm. 
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10185] Before roughing the aluminum plate, degreasing treatment using, for example, a surfactant, organic solvent 
or an aqueous alkali solution is carried out to remove roll oil from the surface. 

[0186] The roughing treatment of the surface of the aluminum plate is carried out using various methods, for example, 
a method in which the surface is roughened mechanically, a method in which the surface is dissolved and roughened 
electrochemically and a method in which the surface is selectively dissolved chemically. As the mechanical method, 
known methods such as a ball abrasive method, brush abrasive method, blast abrasive method and buff abrasive 
method may be used. Also, the electrochemical surface roughing method include a method using a.c. current or d.c. 
current in a hydrochloric acid or nitric acid electrolyte. Also, a method which is a combination of the both may be utilized 
as disclosed in JP-A No. 54-63902. 

[0187] The aluminum plate which is surface-roughened in this manner may be subjected to anodic oxidation treat- 
ment through alkali-etching treatment and neutralizing treatment as desired to raise the moisture retentivity and wear 
resistance of the surface. As the electrolyte used for the anodic oxidation treatment of the aluminum plate, various 
electrolytes capable of forming a porous oxide film may be used and sulfuric acid, phosphoric acid, oxalic acid, chromic 
acid or a mixed acid of these acids may be used in general. The concentration of these electrolytes is determined 
according to the type of electrolyte. 

[0188] Although the process condition of the anodic oxidation cannot be specified as a whole because it varies 
depending on the type of electrolyte, the condition is properly in the following ranges in general: concentration of an 
electrolyte, 1 to 80% by mass; solution temperature, 5 to 70°C; current density, 5 to 60 A/dm 2 ; voltage, 1 to 1 00 V; and 
electrolytic time, 1 0 seconds to 5 minutes. 

[0189] The amount of the anodic oxide film is properly in the range of 1 .0 g/m 2 or more and more preferably in the 
range of 2.0 to 6.0 g/m 2 . When the amount of the anodic oxide film is less than 1 .0 g/m 2 unsatisfactory printing durability 
is obtained and a non-image portion is easily scratched and the so-called "flaw dirt" which is a phenomenon that ink 
adheres to the flaw portion during printing tends to arise. 

[0190] incidentally, such anodic oxidation treatment is earned out to treat the side of the support of a planographic 
printing plate which side is used for printing: however, an anodic oxide film 0. 01 to 3 g/m 2 in thickness is usually formed 
on the backface because a line of electric force is turned around the backside. 

[01 91 ] The hydrophiiic treatment of the surface of the support is carried out after the above anodic oxidation treatment. 
Conventionally known treating methods are used as this hydrophiiic treatment. Examples of such hydrophiiic treatment 
include an alkali metal silicate (for example, an aqueous sodium silicate solution) method as described in each spec- 
ification of U.S. Patent Nos. 2,714,066, 3,181 ,461 , 3,280,734 and 3,902,734. In this method, the support is treated by 
dipping it or electrolyticaliy treated in an aqueous sodium silicate solution. Other than above, for example, a treating 
method using potassium fluorozirconate as disclosed in the publication JP-B No. 36-22063 and a treating method using 
a polyvinylphosphonic acid as disclosed in each specification of U.S. Patent No. 3,276,868, 4,153,461 and 4,689,272 
are used. 

[0192] Among these treatments, particularly preferable hydrophiiic treatment in the invention is silicate treatment. 
This silicate treatment will be described hereinbelow. 

[0193] The anodic oxide film of the aluminum plate processed by the aforementioned treatments is dipped in an 
aqueous solution containing an alkali metal silicate in an amount of 0.1 to 30% by mass and preferably 0.5 to 10% by 
mass and having a pH value of 1 0 to 13 (at 25 °C) , for example, at a temperature in a range of 15 to 80 °C for 0.5 to 
120 seconds. If the pH of the alkali metal silicate solution is less than 10, the solution is gelled whereas if the pH is 
higher than 13.0, the oxide film is dissolved. As the alkali metal silicate to be used in the invention, sodium silicate, 
potassium silicate, lithium silicate orthe like is used. Examples of a hydroxide to be used to raise the pH of the aqueous 
alkali metal silicate solution include sodium hydroxide, potassium hydroxide and lithium hydroxide. It is to be noted 
that alkali earth metal salts or IVB group metal salts may be contained In the above processing solution. Examples of 
the alkali earth metal salt include water-soluble salts, for example, nitrates such as calcium nitrate, strontium nitrate, 
magnesium nitrate, barium nitrate, sulfates, hydrochlorides, phosphates, acetates, oxalates and borates. Examples of 
the IVB group metal salts may include titanium tetrachloride, titanium trichloride, titanium fluoride potassium, titanium 
oxalate potassium, titanium sulfate, titanium tetraiodide, chlorinated zirconium oxide, zirconium dioxide, zirconium ox- 
ychloride and zirconium tetrachloride. These alkali earth metal salts or IVB group metal salts may be used either singly 
or in combinations of two or more. The amount of these metal salts is preferably in the range of 0.01 to 10% by mass 
and more preferably in the range of 0. 05 to 5.0% by mass. 

[0194] The surface of the aluminum plate is made more hydrophiiic by the silicate treatment, so that ink scarcely 

adheres to a non-image portion during printing and therefore resistance to contamination is improved. 

[0195] A backcoat layer is formed on the backface of the support, if necessary. As such a backcoat, a coating layer 

comprising a metal oxide obtained by hydrolyzlng or polymerizationcondensing an organic macromolecular compound 

as described in JP-A-5-458B5 or an organic or inorganic metal compound as described in JP-A-6-351 74 is preferably 

used. 

[0196] Among these coating layers, coating layers comprising a metal oxide obtained from alkoxy compounds of 
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silicon such as Si (OCH 3 ) 4 , SI (OCH 2 H 5 ) 4 , si (0 3 H 7 ) 4 and Si (OCH 4 H fl ) 4 are particularly preferable because these 
alkoxy compounds are inexpensive and easily available and the coating layer of a metal oxide obtained therefrom is 
superior in resistance to developing. 

5 (Exposure) 

[0197] The planographic printing plate precursor according to the present embodiment can be produced in the above 
manner. The planographic printing plate precursor is imagewise-exposed by using a solid laser or a semiconductor 
laser which radiates infrared rays having a wavelength from 760 nm to 1200 nm. In the present embodiment, although 
w developing treatment may be carried out immediately after laser radiation, heat treatment may be carried out between 
the laser radiation step and the developing step. The heat treatment Is preferably carried out under the condition of 
the temperature ranging from 80°C to 150°C and the treating time ranging from 10 seconds to 5 minutes. This heat 
treatment ensures that the laser energy required for recording can be reduced during laser radiation. 

is (Developing) 

[0198] The planographic printing plate precursor according to the present embodiment is developed using preferably 
water or an aqueous alkaline solution, generally after it is imagewise-exposed by using an infrared laser. 
[01 99] in the present embodiment, although developing treatment may be carried out immediately after laser radia- 
te tion, heat treatment may be carried out between the laser radiation step and the developing step. The heat treatment 
is preferably carried out under the condition of the temperature ranging from 80°C to 150°C and the treating time 
ranging from 10 seconds to 5 minutes. This heat treatment ensures that the laser energy required for recording can 
be reduced during laser radiation. 

[0200] As the developer, an aqueous alkali solution is preferable. As examples of a preferable pH range, a pH range 

25 from 10.5 to 12.5 is given. It is more preferable to carry out developing treatment using an aqueous alkali solution 
having a pH ranging from 11.0 to 12.5. If one having a pH less than 10.5 is used as the aqueous alkaline solution, 
there is a tendency that the contamination of a non-image portion Is easily caused, whereas if an aqueous solution 
having a pH exceeding 12.5, there is a possibility that the strength of an image portion is reduced. 
[0201] In the case of using an aqueous alkali solution as the developer, conventionally known aqueous alkali solution 

30 may be used as the developer and replenishing solution for the planographic printing plate precursor according to the 
present embodiment. Examples of the alkali agents include inorganic alkali salts such as sodium silicate, potassium 
silicate, trisodium phosphate, tripotassium phosphate, triammonium phosphate, disodium phosphate, dipotassium 
phosphate, diammonium phosphate, sodium carbonate, potassium carbonate, ammonium carbonate, sodium bicar- 
bonate, potassium bicarbonate, ammonium bicarbonate, sodium borate, potassium borate, ammonium borate, sodium 

35 hydroxide, ammonium hydroxide, potassium hydroxide and lithium hydroxide. Also, organic alkali agents such as mon- 
omethylamine, dimethylamine, trimethylamine, monoethylamlne, diethylamine.triethylamlne, monoisopropylamine, di- 
isopropylamine, triisopropylamine, n-butylamine, monoethanolamine, diethanolamine, triethanoiamine, monoisopro- 
panolamine, diisopropanolamine, ethyleneimine, ethylenediamine and pyridine are used. 
[0202] These alkali agents are used either singly or in combinations of two or more. 

40 [0203] Moreover, it is known that in the case of developing using an automatic developing machine, the same de- 
veloper or an aqueous solution (replenishing solution) having a higher alkali strength than the developer is added to 
the developer, whereby a large number of planographic printing plate precursor can be treated without exchanging the 
developer in the developing tank for a long period of time. In the present embodiment, this make-up system is also 
preferably applied. 

<5 [0204] Various surfactants and organic solvents may be contained in the developer and the replenishing solution, 
as required for promoting or suppressing developing ability, dispersing developing residues and raising the affinity of 
the printing plate image portion to ink. 

[0205] The surfactant is added to the developer in an amount ranging from preferably 1 to 20% by mass and more 
preferably 3 to 1 0% by mass. If the amount of the surfactant to be added is less than 1 % by mass, the effect of Improving 

50 developing characteristics is insufficient whereas if the surfactant is added in an amount exceeding 20% by mass, 
defects such as a reduction in strength such as the wear resistance of an image tend to occur. 
[0206] Preferable examples of the surfactant include anionic, cationic, nonionic and amphoteric surfactants. Specific 
examples of these surfactants include sodium salts of lauryl alcohol sulfate, ammonium salts of lauryl alcohol sulfate, 
sodium salts of octyl alcohol sulfate, alkylaryl sulfonates such as sodium salts of isopropylnaphthalenesulfonic acid, 

55 sodium salts of isobutylnaphthalenesulfonic acid, sodium salts of polyoxyethylene glycol mononaphthylethyl sulfate, 
sodium salts of dodecylbenzenesulfonic acid and sodium salts of methanitrobenzenesulfonic acid, higher alcohol sul- 
fates having 8 to 22 carbon atoms such as disodium alkylsulfates, aliphatic alcohol phosphates such as sodium salts 
of cetyl alcohol phosphate, sulfonates of alkylamides such as C^H^CON (CH 3 ) CH 2 CH 2 S0 3 Na, sulfonates of dibasic 
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aliphatic esters such as sodium sutfosuccinic acid dioctyl ester and sodium sutfosuccinic acid dihexyl ester, ammonium 
salts such as lauiyltrimethylammonium chloride and lauryltrimethylammonium methosulfate, amine salts such as stear- 
amidoethyldiethylamine acetate, polyhydric alcohols such as fatty acid monoesters of glycerol and fatty acid mo- 
noesters of pentaerythritol and polyethylene glycol ethyls such as polyethylene glycol mononaphthylethyl and polyeth- 
ylene glycol mono(nonylphenol)ethyl. 

[0207] Preferable examples of the organic solvent include those having a solubility of about 1 0% by mass or less in 
water and the organic solvent is more preferably selected from organic solvents having a solubility of 5% by mass or 
less in water. Examples of these organic solvents include 1 -phenylethanol, 2-phenylethanol, 3-phenylpropanol, 1 ,4-pe- 
nylbutanol, 2,2-phenylbutanol, 1 ,2-phenoxyethanol, 2-benzyloxyethanol, o-methoxybenzylalcohol, m-methoxybenzy- 
lalcohol, p-methoxybenzylalcohol, benzyl alcohol, cydohexanol, 2-methylcyclohexanol, 4-methylcyclohexanol and 
3-methylcyclohexanol. The content of the organic solvent is preferably 1 to 5% by mass based on the total amount of 
the developer when used. The amount of the organic solvent to be used is closely related to the amount of the surfactant 
to be used. It is preferable to increase the amount of the surfactant along with an increase in the amount of the organic 
solvent. This reason is that if a large amount of the organic solvent is used in the condition that the amount of the 
surfactant is small, the organic solvent is not dissolved and therefore, it is no longer expected to secure good developing 
characteristics. 

[0208] Moreover, additives such as an antifoaming agent and a water softener may be contained in the developer 
and the replenishing solution, if necessary. Examples of the water softener may include polyphosphates such as 
Na 2 P20 7> Na 5 P 3 03, Na 3 P 3 0 9l Na20 4 P (Na0 3 P) P0 3 Na2 and Calgon (sodium polymethaphosphate), aminopolycar- 
boxylic acids such as ethylenediaminetetraacetic acid and its potassium or sodium salt; diethylenetriaminepentaacetic 
acid and its potassium or sodium salt; triethylenetetraminehexaacetic acid and its potassium or sodium salt; hydrox- 
yethylethylenediaminetriacetic acid and its potassium or sodium salt; nitrilotriacetlc acid and its potassium or sodium 
salt; 1 ,2-diaminocyclohexanetetraacetic acid and its potassium or sodium salt; and 1 ,3-diamino-2-propanoItetraacetic 
acid and its potassium or sodium salt; and organic phosphonic acids such as 2-phosphonobutanetricarboxylic acid- 
1,2,4 and its potassium orsodiumsalts, 2-phosphonobutanetricarboxylic acld-2,3,4 and its potassium or sodium salt; 
1-hydroxyethane-1,1-diphosphonic acid and its potassium or sodium salt; and aminotri(methylenephosphonic acid) 
and its potassium or sodium salt. Such a water softener may be contained in an amount ranging generally from 0.01 
to 5% by mass and more preferably from 0.01 to 0.5% by mass in the developer when used, though its optimum amount 
varies depending on the hardness and amount of hard water to be used. 

[0209] Moreover, when developing the planographic printing plate precursor by using an automatic developing ma- 
chine, the developer is fatigued corresponding to the amount of the throughput. A replenishing solution or a fresh 
developer may be used to recoverthe capacity. In this case, the replenishing solution or the fresh developer is preferably 
replenished using a method as described in the specification of U.S. Patent No. 4,882,246. 

[0210] Examples of such a developer containing a surfactant, an organic solvent and a reducing agent include a 
developer composition comprising benzyl alcohol, an anionic surfactant, an alkali agent and water as described in 
JP-A No. 51-77401, a developer composition comprising an aqueous solution containing benzyl alcohol, an anionic 
surfactant and a water-soluble sulfite as disclosed in JP-A No. 53-44202 and a developer composition comprising an 
organic solvent having a solubility of 10% by mass or less in water at normal temperature, an alkali agent and water 
as described in JP-A No. 55-155355. These developer compositions are also preferably used in the present embodi- 
ment. 

[0211] The printing plate developed using the developer and replenishing solution as aforementioned is subjected 
after-treatment performed using rinsing water, a rinsing solution containing surfactants and the like and a protective 
gum solution containing gum arabic and a starch derivative. For the after-treatment of the printing plate precursor using 
the polymerizable composition of the present embodiment, these treatments are used in various combinations. 
[0212] In plate-making and printing fields in recent years, an automatic developing machine for printing plate materials 
has been widely used for rationalization and standardization of plate-making works. This automatic developing machine 
usually consists of a developing section and an af tertreating section, comprising a unit for carrying a printing plate 
material, vessels for each processing solution and a spraying unit, 

wherein each processing solution which is pumped up is sprayed from a spray nozzle while carrying the exposed 
printing plate horizontally to carry out developing treatment. Also, a method has been known recently in which a printing 
plate precursor is carried by an in-liquid guide roll with dipping it in a processing solution vessel filled with a processing 
solution. In such an automatic treatment, the treatment may be carried out with supplying a replenishing solution to 
each processing solution corresponding to throughput and operation time. Also, electric conductivity may be sensed 
by a sensor to supply the replenishing solution automatically. 

[0213] Also, a so-called non-returnable treating system may be applied in which treatment is carried out using a 
substantially unused process solution. 

[0214] The planographic printing plate obtained in the above manner may be subjected to a printing step after a 
protective gum is applied thereto, if necessary. In the case of intending to obtain a planographic printing plate having 
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higher printing durability, the planographic printing plate is subjected to burning treatment. 

[0215] When the planographic printing plate is subjected to burning, it is preferable to treat it using a surface regulating 
solution as described in each publication of JP-B Nos. 61-2518 and 55-28062 and JP-A Nos. 62-31859 and 61-159655 
before burning. 

5 [0216] As the method of burning, a method In which a sponge or absorbent cotton impregnated with the surface 
regulating solution is used to apply this solution to the planographic printing plate or the printing plate is dipped In a 
pat filled with the surface regulating solution to apply the solution to the printing plate and a method of applying the 
solution by using an automatic coater may be applied. Making the coating amount uniform by using a squeegee or 
squeegee roller after coating gives better results. 

10 [0217] The planographic printing plate which has been processed by burning treatment may be subjected appropri- 
ately to conventionally performed treatments such as washing and gum application. In the case of using a surface 
regulating solution containing a water- soluble macromolecular compound and the like, a so-called protective gum 
treatment such as gum application may be omitted. 

[0218] The planographic printing plate precursor obtained by such treatments is placed in an offset printer and used 
is for printing a number of copies. 

EXAMPLES 

[0219] The present invention will be further explained by way of examples, which, however, are not intended to be 
20 limiting of the invention. It is to be noted that in examples of the patent application of this case, a planographic printing 
plate precursor using the polymerizable composition of the invention for the recording layer is evaluated and the results 
of the evaluation are regarded as the rating of the polymerizable composition of the invention. 

(Examples 1 to 12 and Comparative Examples 1 and 2) 

25 

[Production of a substrate] 

[0220] An aluminum plate (Material 1 050) 0.3 mm in thickness was washed with trichloroethyiene to degrease thereof. 
Then, the surface the aluminum plate was roughened using a nylon brush and a 400 mesh pumice-water suspension 
30 and then etched. After washed with water, the plate was dipped in 20% nitric acid for 20 seconds and then washed 
with water. The etching amount of the roughened surface at this stage was about 3 p/m 2 . 

[0221] Next, the plate was treated in 7% sulfuric acid as an electrolyte at a current density of 1 5 A/dm 2 to form 3 g/ 
m 2 of a d.c. electrode oxide film, then washed with water and dried to produce a substrate (A). 
[0222] The substrate (A) was treated using an aqueous 2% by mass sodium silicate solution at 25°C for 1 5 seconds, 
35 followed by washing with water to produce a substrate (B). 

(Formation of an intermediate layer) 

[0223] Next, a liquid composition (sol solution) for a SG method was prepared in the following procedures. 

40 

Composition of the sol solution> 
[0224] 

45 . Methanol 130 g 
Water 20 g 

85% by mass phosphoric acid 1 6 g 
Tetraethoxysilane 50 g 
3-Methacryloxypropyltrimethoxysilane 60 g 

so 

[0225] The above compounds were mixed with each other and the mixture was stirred. After about 5 minutes, an 
exothermic phenomenon was observed. After the reaction was run for 60 minutes, the content was transferred to 
another container, lo which was then added 3000 g of methanol to obtain a sol solution. 

[0226] This sol solution was diluted with methanol/ethylene glycol ( = 9/1 , mass ratio) and applied to the substrate 
55 (A) produced in the above manner such that Si amount thereof on the substrate was 3 mg/m 2 , followed by drying at 
100°C for one minute, to obtain a substrate (C). (Formation of a photo-sensitive layer (recording layer)) 
[0227] Any one of the substrates (A) to (C) produced in the above manner was used as a support, whose surface 
was then coated with a photo-sensitive layer coating solution having the following composition, followed by drying at 
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125°C for one minute, to form 1 .4 g/m 2 of a photo-sensitive layer. As a result, planographlc printing plate precursors 
of Examples 1 to 12 and Comparative Examples 1 and 2 were obtained. 
[0228] The types of supports to be used are shown in Table 1 . 

Composition of the photo-sensitive layer coating solution> 

[0229] 

Polymerizable compound: Component (A) (compound described in Table 1) 1 .00 g 
Binder polymer: Component (D) (compound described in Table 1 ) 1 .1 0 g 
Infrared absorber: Component (C) (compound described In Table 1 ) 0.09 g 
Specific polymer initiator: Component (B) (compound described in Table 1) 0.185 g 

Fluorine based nonionic surfactant (F-177P, manufactured by Dainippon Ink and Chemicals, 
Incorporated) 0.025 g 

Dye obtained by using a paratoluenesulfonic acid as a counter anion of Victoria Pure Blue BOH 0.04 g 
Cyclohexanone 1 0 g 
Methanol 7 g 
1-Methoxy-2-propanol 8g 
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[0230] The weight average molecular weight (Mw) of the specific polymer Initiator (B) used in the present examples 
is described together. 

[0231] The polymerizable compounds M-1 and M-2 In Table 1 are as follows. 
[0232] M-1 :Dipentaerythritol monohydroxypentaacrylate (SR399, manufactured by Satomer) 
[0233] M-2: Tris(acryloxyethyl)isocyan urate (Aronlx M-31 5, manufactured by Toagosel Co., Ltd.) 
[0234] The binder polymers B-1 and B-2 used in the present examples are as follows. 

[0235] B-1 : Macromolecular compound having the following structure as described in Japanese Patent Application 
NO. 2000-249569. 



B- 1 



COO— 7 COOCH 3 CO( 




20 
COOH 

Mw=78000 



[0236] 8-2: Allylmethacrylate/acrylamide/methacrylic acid (65/1 5/20 Mw = 1 00,000 to 1 20,000) 

[0237] Each structure of the infrared absorbers DX-1 , DX-2, DX-3 and DX-4 used in the present examples is shown 

below. 




DX-1 




CF 3 S0 3 



DX-2 
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30 [0238] Among the polymerization initiators used in the present examples, those used in Examples 1 to 12 are each 
the specific polymer initiator (B) according to the present embodiment, which initiator has been described in the above- 
mentioned specific examples. The polymerization initiators HA and HB used in the comparative examples are polym- 
erization initiators out of the scope of the present invention, which initiators have an onium salt structure provided with 
no polymer structure. The structures of the polymerization initiators HA and HB are shown below. 

35 



40 



45 




HA 
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[Evaluation of the planographic printing plate precursor] 
(Exposure and Developing) 

[0239] The resulting planographic printing plate precursor was exposed to the light of a semiconductor laser having 
a power of 500 mW, a wavelength of 830 nm and a beam diameter of 17 ujn (1/e 2 ) at a main scanning speed of 5 m/ 
sec. Then, the planographic printing plate precursor was developed using an automatic developing machine (PS Proc- 
essor 900 VR: manufactured by Fuji Photo Film Co., Ltd.) In which a D-1 developer having the following formulation 
or a developer DN-3C or OP-4 developer manufactured by Fuj I Photo Film Co. , Ltd. and a rinsing solution FR-3 (1: 
7) were charged. Thereafter, the developed plate precursor was evaluated in the following method. The type of the 
developer used in the developing treatment in each example or comparative example is shown in Table 1 . 

(Printing durability test) 

[0240] R201 manufactured by Roland was used as a printer and GEOS-G (N) manufactured by Dainippon Ink and 
Chemicals, Incorporated was used as ink. A print product constituted of a solid image portion was observed and the 
number of copies, after printing which copies an image started to blur, was examined, whereby the printing durability 
was evaluated. The printing durability was expressed by a relative value when the value (the number of copies) of 
Comparative Example 1 was set to 100. The larger the value, the better printing durability was exhibited. 

<D-1 developer> 

[0241] 

Potassium hydroxide 2.5 g 
Sodium bicarbonate 1 .5 g 
Potassium carbonate 2 g 
Sodium sulfite 1 g 

Polyethylene glycol mononaphthyl ether 140g 
Sodium dibutylnaphthalenesulfonate 50 g 
Tetrasodium ethylenediaminetetraacetate 8 g 
Water 785 g 

(Evaluation of sensitivity) 

[0242] The entire surface of the resulting planographic printing plate precursor was exposed to light at an output 
intensity of 6.5 W by using Trend Setter 3244 VX manufactured by Creo with varying the number of rotations, followed 
by developing in the following condition, to find the number of rotations (rpm) when a clear image was formed. The 
results are shown in Table 1 . 

[0243] The higher number of rotations enables recording by exposure in the shorter time and, therefore, the larger 
number of rotations represents the higher sensitivity. 

[0244] From the results of Table 1, the planographic printing plate precursors of Examples 1 to 12 using, as the 
recording layer, the polymerizable composition containing the specific polymer initiator (B) according to the present 
embodiment were ail confirmed to have superb printing durability and to enable recording with high sensitivity. 
[0245] On the other hand, the planographic printing plate precursors of Comparative Examples 1 and 2 which do 
not use the specific polymer initiator (B) according to the present embodiment were found to have inferior printing 
durability and lower recording sensitivity, as compared with Examples 12 and 5 provided with a recording layer having 
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the same composition except for the initiator. 

(Examples 13 to 24, Comparative Examples 3 and 4) 

5 [Formation of a protective layer] 

[0246] An aqueous 3% by mass polyvinyl alcohol solution (degree of saponification: 98% by mol, degree of polym- 
erization: 550) was applied to a recording layer formed in the same manner as in the aforementioned Examples 1 to 
1 2 and Comparative Examples 1 and 2 such that the coating amount after being dried was 2 g/m 2 and dried at 1 00°C 
10 for one minute to form a protective layer on the recording layer to thereby obtain pianographic printing plate precursors 
of Examples 13 to 24 and Comparative Examples 3 to 4. 

[0247] The resulting pianographic printing plate precursor was exposed to light and developed in the same conditions 
as in Examples 1 to 20 and Comparative Examples 1 to 4, except that the laser output of Trend Setter 3244 VX was 
changed to 5 W from 6.5 W in the evaluation sensitivity, to make a pianographic printing plate. The resulting piano- 
's graphic printing plate was evaluated with regards to printing durability and sensitivity in the same manner. The results 
are described together in Table 1 . 

[024B] It is found from the results of Table 1 that, even in the case of forming a protective layer on the recording 
layer, the same tendency as in Examples 1 to 1 2 provided with no protective layer was observed and the pianographic 
printing plate precursors using the polymerizable composition of the present embodiment as the recording layer ex- 
20 hibited superior printing durability and enabled recording with high sensitivity, it is also found that the provision of the 
protective layer makes it possible to obtain higher printing durability and higher recording sensibility, even when the 
comparative compound was used and a low output infrared laser was employed for recording. 
[0249] II. Next, an infrared-sensitive composition based on the fifth feature of the invention and a pianographic printing 
plate precursor using the infrared-sensitive composition will be described in detail in the following second embodiment. 

25 

[Second embodiment] 

[0250] The infrared-sensitive composition based on the present embodiment is preferably used, for an image re- 
cording layer formed by coatfng on a support, and is characterized in that: 

30 

an infrared absorber (C) generates heat by exposure to infrared rays; 

a compound (A) which generates radicals by the action of light or heat generates radicals due to the exposure to 
light and said generated heat; and 

a polymerizable compound (B) is polymerized and cured by these radicals. 

35 

[0251] First, the compound (A) which generates radicals by the action of light or heat and is the characteristic com- 
ponent of the present embodiment will be described. 

[Compound (A) which generates radicals by the action of light or heat] 

40 

[0252] The compound (A) which generates radicals by the action of light or heat (hereinafter referred to as a radical 
generator as the case may be) must have a weight average molecular weight (Mw) of 1 , 000 or more and 50, 000 or 
less. Hereinafter, in the present embodiment, the term "molecular weight" represents "weight average molecular weight" 
unless otherwise noted. 

4s [0253] When the molecular weight of the radical generator is less than 1 , 000, a problem that the penetration of a 
developer into an image portion Is facilitated during developing and another problem that the penetration of damping 
water into an image portion is facilitated during printing arise, bringing about deteriorated printing durability, especially 
when a cleaner is used. 

[0254] On the other hand, when the molecular weight exceeds 50,000, this causes developing inferior. The molecular 
50 weight is preferably in a range of 2, 000 to 40, 000 (inclusive of 2, 000 and 40, 000) and more preferably in a range of 
4, 000 to 30, 000 (inclusive of 4,000 and 30,000). 

[0255] Examples of the compound generating radicals and having a molecular weight in a range of 1 , 000 to 50, 000 
(inclusive of 1 ,000 to 50,000) include polymerization initiators of onium salts obtained by making a counter anion pol- 
ymeric, azo type polymerization initiators, azo macro-polymerization initiators obtained by a reaction among azo po- 
55 fymerization Initiators and macro-polymerization initiators obtained by thermally polymerizing monomers and Initiators 
having chain transfer groups. The molecular weight may be optionally designed by controlling the polymerization. 
[0256] The polymerization initiators of onium salts, which are preferable radical generators In the present embodiment 
and are obtained by making a counter anion polymeric, may be easily obtained by homopolymerlzing a structural unit 
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including, at a side chain thereof, a functional group containing an onium salt as a counter cation or by copotymerizing 
the structural unit with other structural units. 

[0257] Also, specific examples of the azo macro-polymerization initiator include initiators having a molecular weight 
of 1500 to 60,000 g/moi and produced by reacting a prepolymer having a terminal group reactive with an isocyanate 
group, a dlisocyanate and an azo polymerization initiator having at least two hydroxy! groups in Its molecule. These 
initiators are described in detail in Japanese Patent No. 329317. Azo macro-Initiators described in this patent may be 
preferably used as the radical generator of the present embodiment. 

[0258] Specific examples of the macro-polymerization initiator include macro-photo initiators obtained using a pho- 
to initiator having a specific chain transfer group described in the publication of Japanese Patent Application National 
Publication (Laid-open) No. 2002-517522. Macro phototnitiators described there are preferably used as the radical 
generators used in the present embodiment. 

[0259] As aforementioned, the radical generator according to the present embodiment may be easily synthesized 
using a known method. 

[0260] Specific examples ((R-1) to (R-17)) of radical generators preferably used in the present embodiment are 
described hereinbelow together with each weight average molecular weight: however, these examples are not intended 
to be limiting of the invention. 



R-1 




Mw 6300 



COCOO" 
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R-6 

\ \/ioo 
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Mw 18000 




Mw 11000 
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R-14 



^!tO" n h-^~o- CH2 "^ 



so 




Uw 24000 



R-15 



^J|CH2-N^C-O-CONHCH 2 -^?-N-^C0NHCH2- 




Mw 20000 



M6 - S-fCH^-S-Q-O-^rQD 



Mw 6000 



R-17 





COOH CH3 ° H3 M* 800O 



[0261 J In the present embodiment, in particular, use of radical generators of onium salts obtained by making a counter 
anion polymeric is preferable. 

[0262] The radical generator (R-1 ) Is the same as the "specif ic polymer initiator (1-1 )" described in the first embodiment 
and thus the descriptions of the first embodiment may be adopted as a reference of a method of synthesizing the 
radical generator (R-1 ). 

[0263] The radical generator of the present embodiment has a maximum absorption wavelength of preferably 400 
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nm or less and more preferably 360 nm or less. The planographic printing plate precursor can be handled under white 
light by making the absorption wavelength fall in the ultraviolet region in this manner. 

[0264] In the present embodiment, the radical generator (A) may be added to a photo-sensitive layer coating solution 
in a proportion of 0.1 to 50% by mass, preferably 0.5 to 30% by mass and particularly preferably 1 to 20% by mass 
s based on the total solid of the photo -sensitive composition. When the amount is less than 0.1 % by mass, the sensitivity 
tends to be deteriorated, whereas when the amount exceeds 50% by mass, the contamination of the image portion is 
easily caused during printing. 

[0265] These radical generators may be used either singly or in combinations of two or more. Also, in the case of 
forming the photo-sensitive composition of the present embodiment as a film to form a photo-sensitive recording layer, 
10 these radical generators may be added to the same layer where other components are added or to another layer 
separately formed. 

[0266] A known radical generator having a molecular weight less than 1000 may be used together with the afore- 
mentioned specific radical generator (A), to the extent that the effect of the invention is not impaired. 
[0267] The infrared-sensitive composition of the present embodiment contains, besides the radical generator (A), a 
*5 polymerizable compound (B), an infrared absorber (C) and preferably a binder polymer (D) . These structural compo- 
nents will be hereinafter explained sequentially. 

(B) Polymerizable compound 

20 [0268] This is the same as the polymerizable compound described in the first embodiment and detailed descriptions 
are therefore omitted. 

[0269] The selection and usage of the (radical) polymer compound are important factors in the light of compatibility 
with and dispersibiiity in other components (e.g., a binder polymer, an initiator and colorants) in the photo-sensitive 
layer For example, there is the case where the use of a low-purity compound and a combination of two or more 
25 compounds improve compatibility. Also, there is the case where a specific structure is selected for the purpose of 
improving the adhesiveness of a support, an overcoat layer and the like. 

[0270] As to the ratio of the radical polymerizable compound to be contained in an image recording layer, a larger 
ratio is advantageous in the light of sensitivity. However, when the ratio is excessively large, unfavorable phase sep- 
aration is caused, and a problem concerning production steps caused by the adhesiveness of an image recording layer 
20 (for example, production inferiors originated from the transfer and adhesion of recording layer components) and prob- 
lems concerning precipitation from a developer and the like probably arise. From these points of view, the ratio of the 
polymerizable compound to be contained is 5 to 80% by mass and preferably 20 to 75% by mass based on the whole 
components of the composition in many cases. Also, these polymerizable compounds may be used either singly or in 
combinations of two or more. 

35 [0271] Other than the above, as to the usage of the polymerizable compound, a proper structure, formulation and 
amount may be arbitrarily selected from the viewpoint of the magnitude of polymerization inhibition by oxygen, reso- 
lution, fogging characteristics, a change in refractive index and surface adhesiveness. A layer structure/coating method 
such as undercoating and over-coating may be selected according to the case. 

<o (C) Infrared absorber 

[0272] It is a major object of the present invention to apply the photo-sensitive composition of the present embodiment 
to the recording layer of an image recording material in which an image is recorded using a laser emitting infrared rays. 
For this, it is essential to use an infrared absorber in the photo-sensitive composition of the present embodiment. The 
45 infrared absorbers to be used in the present embodiment are dyes or pigments having an absorption maximum at a 
wavelength from 760 nm to 1200 nm. 

[0273] Specific examples of the cyanine dye which Is represented by the general formula (I) and preferably used in 
the present embodiment include those described in JP-A No. 2001-133969, Paragraph Nos. [0017] to [0019]. 
[0274] These infrared absorbers may be added to the same layer where other components are added or to another 

50 layer separately formed when the photo-sensitive composition of the present embodiment is used In the recording 
layer of an image recording material. When the layer to which the infrared absorber is added is produced as the photo- 
sensitive layer of a negative type planographic printing plate precursor, the optical density of the photo-sensitive layer 
at the absorption maximum in a wavelength range from 760 nm to 1200 nm is preferably in the range of 0.1 to 3.0. 
When the optical density is out of this range, the sensitivity tends to be deteriorated. Because the optical density is 

55 determined by the amount of the infrared absorber to be added and by the thickness of the recording layer, a specified 
optical density is obtained by controlling the condition of the both. The optical density of the recording layer may be 
measured by a usual method. Given as examples of the measuring method are a method In which a recording layer 
with such a thickness that the coating amount after dried is defined within the range required for a planographic printing 
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plate is formed on a transparent or white support to measure optical density using a transmission type optical densit- 
ometer and a method in which a recording layer is formed on a reflective support such as an aluminum support to 
measure reflection density. 

[0276] Other characteristics of the infrared absorber according to the present embodiment are the same as those of 
5 the infrared absorber described in the first embodiment and therefore, detailed explanations are omitted. 

(D) Binder polymer 

[0276] Further, a binder polymer may be used, if necessary, in the infrared-sensitive composition of the present 
io embodiment, so that, for example, the film characteristics of the recording layer to be formed is improved. As the binder, 
a linear organic polymer is preferably used. A known type of linear orgaic polymer may be used as such a "linear 
organic polymer" . A linear organic polymer which is soluble to water or to weak alkali water or can be swelled therein 
is preferably selected, to enable water developing or weak-alkali water developing. The linear organic polymer is se- 
lectively used, not only as a film-forming agent for forming the photo-sensitive layer, but also as a water-based devel- 
is oper, a wead- alkali -based developer or an organic solvent-based developer. For example, the use of a water-soluble 
organic polymer enables water developing. 

[0277] Examples of such a linear organic polymer include radical polymers having a carboxylic group at the side 
chain, for example, those described in JP-A No. 59-44615, JP-B Nos. 54-34327, 58-12577, 54-25957, JP-A Nos. 
54-92723, 59-53836 and 59-71048, specifically, methacrylic acid copolymers, acrylic acid copolymers, itaconic acid 
20 copolymers, crotonic acid copolymers, maleic acid copolymers and partially esterified maleic acid copolymers. Exam- 
ples of the linear organic polymer also include acidic cellulose derivatives having a carboxylic acid group at the side 
chain like the above. Other than the above, those obtained by adding a cyclic acid anhydride to a polymer having a 
hydroxy I group are useful. 

[0278] Among these polymers, (meth) aery I resins having a benzyl group or an aryl group and a carboxylic group at 
25 the side chain are superior In the balance between film strength, sensitivity and developing characteristics and are 
therefore preferable. 

[0279] U ret hane type binder polymers having an acid group and described in each publication of JP-B Nos. 7-1 20040, 
7-120041 , 7-120042 and 8-12424 and JP-A Nos. 63-287944, 63-287947 and 1-271741 have very high strength and 
are therefore advantageous in the point of printing durability and an aptitude to low exposure. Also, polyurethane resin 
30 binders described in each specification of Japanese Patent Application Nos. 10-116232, 11-286965, 11-297142, 
11-305734, 11-309585, 11-352691 , 2000-35369 and 2000-35370 which are proposed by the applicant of this case are 
useful in the use of the present embodiment. 

[0280] As the water-soluble linear organic polymer other than the above, polyvinyl pyrrolidones, polyethylene oxides 
and the like are useful. Also, alcohol-soluble nylons and a polyether of 2,2-bis-(4-hydroxyphenyl)-propane and epichlo- 

35 rohydrin, and the like are useful. 

[0281] The weight average molecular weight of the binder polymer used in the present embodiment is preferably 5, 
000 or more and more preferably in the range of 10, 000 to 300, 000. The number average molecular weight of the 
binder polymer is preferably 1 , 000 or more and more preferably in the range of 2, 000 to 250, 000 . The degree of 
polydispersion (weight average molecular weight/number average molecular weight) is preferably 1 or more and more 

40 preferably in the range of 1 . 1 to 1 0. 

[0282] These polymers may be any one of random polymers, block polymers and graft polymers, but are preferably 
random polymers. 

[0283] The polymer to be used in the present embodiment may be synthesized by a conventionally known method. 
Examples of a solvent used in the synthesis include tetrahydrofuran, ethylene dlchloride, cyclohexanone, methyl ethyl 
45 ketone, acetone, methanol, ethanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, 2-methoxye- 
thyl acetate, diethylene glycol dimethyl ether, 1 -methoxy-2-propanol, 1 -methoxy-2-propyl acetate, N,N-dimethylforma- 
mide, N,N-dimethylacetamide, toluene, ethyl acetate, methyl lactate, ethyl lactate, dimethyls ulf oxide and water. These 
solvents may be used either independently or in combinations of two or more. 

[0284] As the radical polymerization initiator used when synthesizing the binder polymer used in the present embod- 
50 iment, known compounds such as azo type initiators and peroxide initiators may be used. 

[0285] Among these polymers, the aforementioned urethane type binder polymer develops such an effect as to 
significantly improve printing durability by combining It with the specific macromolecular radical generator of the present 
embodiment and therefore, a combination of the both is particularly useful. 

[0286] Specific examples of the urethane type binder which Is preferably used in the present embodiment include 
55 those described as the polyurethane resin binder In the specification of Japanese Patent Application No. 2001 -1 26072 
which is previously filed by the applicant of this case. Such a binder will be described in detail hereinbelow. 
[0287] It is required that the urethane type binder (hereinafter referred to as a polyurethane resin as the case may 
be) used in the present embodiment has, not only film-forming ability, but also solubility to an alkali developer. Therefore, 
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polyurethane macromoiecuiar polymers which are soluble in aqueous alkali or can be swelled are preferably used. 
[0288] Specific examples of the polyurethane macromoiecuiar polymers include those having, as a base skeleton, 
a structural unit represented by a product obtained as a result of a reaction between at least one type of dllsocyanate 
compound represented by the following general formula (11) and at least one type of diol compound represented by 
the general formula (12). 



wherein X° and Y° respectively represent a divalent organic residue. 
[0289J Among the aforementioned polyurethane resins, a preferable one is a polyurethane resin having a structure 
represented by a reaction product obtained as a result of a reaction between a diisocyanate compound represented 
by the following general formula (13) and at least one of a polyether diol compound, polyester diol compound and 
polycarbonate diol compound. 



wherein L 1 represents a divalent aliphatic or aromatic hydrocarbon group which may have a substituent. Other 
functional groups, which are not reacted with an isocyanate group, such as an ester group, urethane group, amide 
group and ureide group may be contained in L 1 , if necessary. 

[0290] Specific examples of the diisocyanate compound represented by the general formula (13) include the following 
compounds. 

[0291] Specifically, given as examples of the diisocyanate compound are aromatic diisocyanate compounds such 
as 2 ,4-tolylenedi isocyanate, dimers of 2,4-tolylenediisocyanate, 2,6-tolyleneditsocyanate, p-xyiylenediisocyanate, m- 
xylylenedi isocyanate, 4,4'-diphenylmethanediisocyanate 1 1 ,5-naphthylenediisocyanateand 3,3-dimethylbiphenyl-4,4'- 
diisocyanate; aliphatic diisocyanate compounds such as hexamethylenediisocyanate, trimethylhexamethylenediisocy- 
anate, lysinedi isocyanate and dinner acid diisocyanate; aficyclic diisocyanate compounds such as isophoronediisocy- 
anate, 4,4'-methylenebis(cyclohexylisocyanate), methylcyclohexane-2,4 (or2,6)diisocyanate and 1 ,3-(isocyanateme- 
thyl)cyclohexane; and diisocyanate compounds which are reaction products between a diol and a diisocyanate such 
as adducts of 1 mol of 1 , 3 -butylene glycol and 2 mols of tolylenediisocyanate. 

[0292] Examples of the diol compound Include, in a wide sense, polyether diol compounds, polyester diol compounds 
and polycarbonate diol compounds. 

[0293] Examples of the polyether diol compound include compounds represented by the general formula (A), (B), 
(C), (D) or (E) and random copolymers of ethylene oxide and propylene oxide having a hydroxy! group at the terminal. 



OCN-X°-NCO 



(11) 



HO-Y°-OH 



(12) 



OCN-L -NCO 



(13) 




(A) 




R 



(B) 



HO^CHgCHaCHgC^-O^T-H (C) 
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HO-f CH 2 CH 2 -O^CH2^H-0}7-fCH2CH 2 -o}3-H (0) 



H — (0)^-0 




(E) 



[0294] In the above formulae, R 1 represents a hydrogen atom or a methyl group and X represents the following group. 



a, b, c, d, e, f and g respectively denote an Integer of 2 or more and preferably an integer from 2 to 100. 

[0295] As the polyether diol compound represented by the general formula (A) or (B), the following compounds are 

specifically given as examples. 

[0296] Specifically, examples of these compounds include diethylene glycol, triethylene glycol, tetrasethyiene glycol, 
pentaethylene glycol, hexaethylene glycol, heptaethylene glycol, octaethylene glycol, di-1 ,2-propylene glycol, tri- 
1 ,2-propylene glycol, tetra-1 ,2-propylene glycol, hexa-1 ,2-propylene glycol, di-1 ,3-propylene glycol, tri-1 ,3-propylene 
glycol, tetra-1 ,3-propylene glycol, di-1 ,3-buty!ene glycol, tri-1 ,3-butylene glycol, hexa-1 ,3-butylene glycol, polyethylene 
glycols having a weight average molecular weight of 1000, polyethylene glycols having a weight average molecular 
weight of 1500, polyethylene glycols having a weight average molecular weight of 2000, polyethylene glycols having 
a weight average molecular weight of 3000, polyethylene glycols having a weight average molecular weight of 7500, 
polypropylene glycols having a weight average molecular weight of 400, polypropylene glycols having a weight average 
molecular weight of 700, polypropylene glycols having a weight average molecular weight of 1000, polypropylene 
glycols having a weight average molecular weight of 2000, polypropylene glycols having a weight average molecular 
weight of 3000 and polypropylene glycols having a weight average molecular weight of 4000. 
[0297] Specific examples of the polyether diol compound represented by the general formula (C) include compounds 
shown below: 

[0298] PTMG 650, PTMG 1 000, PTMG 2000, PTMG 3000 and the like manufactured by Sanyo Chemical Industries. 
Ltd. 

[0299] Specific examples of the polyether diol compound represented by the general formula (D) include compounds 
shown below: 

[0300] Newpole PE-61, Newpole PE-62, Newpole PE-64, Newpole PE-68, Newpole PE-71 , Newpole PE-74, New- 
pole PE-75, Newpole PE-7B, Newpole PE-108, Newpole PE-128 and the like manufactured by Sanyo Chemical In- 
dustries Ltd. 

[0301 ] Specific examples of the polyether diol compound represented by the general formula (E) include compounds 
shown below: 

[0302] Newpole BPE-20, Newpole BPE-20F, Newpole BPE-20NK, Newpole BPE-20T, Newpole BPE-20G, Newpole 
BPE-40, Newpole BPE-60, Newpole BPE-100, Newpole BPE-180, Newpole BPE-2P, Newpole BPE-23P, Newpole 
BPE-3P, Newpole BPE-5P and the like manufactured by Sanyo Chemical Industries, Ltd. 

[0303] Specific examples of the random copolymers of ethylene oxide having a hydroxyl group at its terminal and 
propylene oxide include compounds shown below: 

[0304] Newpole 50HB-100, Newpole 50HB-260, Newpole 50HB-400, Newpole 50HB-660, Newpole 50HB-2000, 
Newpole 50HB-5100 and the like manufactured by Sanyo Chemical Industries, Ltd. 

[0305] Examples of the polyester diol compound include compounds represented by the following formulae (F) and 



— CH 2 CH 2 — 




CH 3 
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o o 

HO— L 2 "iO- C— L — C— O 



(F) 



O 

4 1 S. 

ho-lMo-c—l^-oh 



(fi) 



[0306] in the above formulae, L 2 , L 3 and L 4 , which may be the same or different, respectively represent a divalent 
aliphatic or aromatic hydrocarbon group and L 5 represents a divalent aliphatic hydrocarbon group. It is preferable that 
L 2 . L 3 and L 4 respectively represent an aikylene group, an alkenyiene group, an aikinylene group or an arylene group 
and L 5 represents an aikylene group. Also, other functional groups, which are not reacted with an isocyanate group, 
such as an ether, carbonyl, ester, cyano, olefin, urethane, amide or ureide group or a halogen atom may exist in L 2 , 
L 3 , L* and L 5 . n1 and n2 respectively denote an integer of 2 or more and preferably 2 to 100. 
[0307] Examples of the polycarbonate diol compound include compounds represented by the general formula (H). 



[0308] In the general formula, L 6 s which may be of the same type or different types, respectively represent a divalent 
aliphatic or aromatic hydrocarbon group. L 6 preferably represents an aikylene group, an alkenyiene group, an aikinylene 
group or an arylene group. Also, other functional groups, which are not reacted with an isocyanate group, such as an 
ether, carbonyl, ester, cyano, olefin, urethane, amide or ureide group or a halogen atom, may exist in L 6 . n3 respectively 
denote an integer of 2 or more and preferably 2 to 1 00. 

[0309] Examples of the diol compound represented by the general formula (F), (G) or (H) include compounds shown 
below. In the following specific examples, n denotes an integer of 2 or more. 



O 

HO-L^O-C— L^-OH 



(H) 



( No. 1) 



HO-CH 2 CH 2 — (OCCH 2 CH 2 -COCH 2 CH 2 ) n — OH 





( No. 2> 



HO-CH 2 CH 2 — (OC(CH2) 4 — <JOCH 2 CH 2 ) n — OH 
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( No. 3 ) 

HO-(CH 2 ) 4 -(o£(CH 2 ) 4 — CO(CH 2 ) 4 )„— OH 



( No. 4) 

CH 3 O O CH 3 

HO-CHj-i-CHz-tOCJCH^-ftoCHa-C-CHjJrOH 
CH 3 CHj 



( No. 5) 

o o 

HO-CH 2 CH 2 OCH 2 CH 2 -(OC(CH2}4-COCH 2 CH 2 OCH 2 CH 2 ) jr OH 



(No.6) 



HO^CH 2 )^-0-C-(CH2^-C--0-fCH2)^-OH 



(No. 7) 



HO-CHa-^^CHa^O-cfCHa^C-O-C^-^^-CHaj^-OH 



(No.8) 

HO^O^O-C^CHj^C-O-O-^OH 



(No.9) 



(No. 10) 



HO-CHgCHz-^O-C— (-CH 2 )jj— OH 
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(No.11) o 

HO-CH2CH 2 -f0-C— (-CH 2 )4— OH 

(No. 12) p 

HO- CHjCH 2 -^ O- C— (-CHz^-OH 



(No. 13) 



HO^CHa)^0-0-fc^h-OH 



(No. 14) 



HO-(CH 2 )^-0-C--0— (-CHj)^— OH 



(No. 15) 



HO-f CH 8 )^- O— C— O— f CH 2 )^— OH 



(No. 16) 



HO-fCH 2 )j-^0--C-0-(-CH 2 )^--OH 



(No. 17) 

HO-JJ^^M- O- C - O-K^H- OH 



.-Ofo-i-o-O)-, 



(No. 18) 



HO- CH 2 -CH-CH-CH 2 +O-C-(CH^j-C-0-CH2-CH=CH- CH 2 - o\ 

[ o o J 
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(Ho.19) 



HO-CH2CH 2 -hO- C- CH-CH- C-O— CH^Chfe- Ot — H 



(No. 20) 



HO-CH 2 -CH«CH-CH 2 4o-C-CHrCH-C-0-CH2-CH s CH--CH 2 «-oj-H 

ii n 
L o o Jn 



(No. 21) 

CH3 r >*CH3 1 

H0-CH 2 ^CH2^O-C^C^^C-O-^H 2 -|-CH 2 -0-|-H 



(No. 22) 



HO-CH 2 - CSC- CHaj" O- C~f CH 2 ^C-0-CH 2 -CsC-CH2-o|-H 

loo * n 



(No. 23) 



HO-^CH^O-C^CH^C-O-fc^hrO-j-H 



[0310] The urethane binder (also called a polyurethane resin) contained in the photopolymerizable photo-sensitive 
layer of the photo-sensitive planographic printing plate of the present embodiment is more preferably polyurethane 
resins further having a carboxyl group. Polyurethane resins preferably used are polyurethane resins having a structural 
unit represented by at least one type among diol compounds represented by the formulae (I) , (J) and (K) and/or a 
structural unit derived from a compound obtained by ring-opening a tetracarboxylic acid di-anhydride by using a diol 
compound. 
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HO-L 7 C-L 8 — OH 

[• • 

I 

COOH 



HO-L 7 — Ar— L 8 — OH (J ) 
COOH 



HO— L 7 N L B — OH ( K ) 

r 

COOH 



[031 1 ] R 2 represents a hydrogen atom or an alkyl, aralkyl, aryl, alkoxy or aryloxy group which may have a substituent 
(including, for example, a group such as a cyano group, nitro group, halogen atom (-F, -CI, -Br or -I), -CONH 2 , -COOR 3 , 
-OR 3 , -NHCONHR 3 , -NHCOOR 3 NHCOR 3 and -OCONHR 3 (where R 3 represents an alkyl group having 1 to 1 0 carbon 
atoms or an aralkyl group having 7 to 15 carbon atoms)) and preferably represents a hydrogen atom, an alkyl group 
having 1 to 8 carbon atoms or an aryl group having 6 to 15 carbon atoms, L 7 , L 8 and L 9 , which may be of the same 
type or different types, respectively represent a single bond or a divalent aliphatic or aromatic hydrocarbon group which 
may have a substituent (preferably, for example, an alkyl group, an aralkyl group, an aryl group, an alkoxy group or a 
halogeno group) , preferably an alkylene group having 1 to 20 carbon atoms, an arylene group having 6 to 15 carbon 
atoms and more preferably an alkylene group having 1 to 8 carbon atoms. Also, other functional groups, which are not 
reacted with an isocyanate group, such as a carbonyl, ester, urethane, amide, ureide or ether group may exist in L 7 , 
L 8 and L 9 , if necessary. A ring may be formed by two or three among R 2 , L 7 , L 8 and L 9 

[031 2] Ar represents a trivalent aromatic hydrocarbon group which may have a substituent and preferably an aromatic 
group having 6 to 15 carbon atoms. 

[0313] Specific examples of the dioi compound having a carboxyl group and represented by the general formula (I), 
(J) or (K) include the following compounds: 

specifically, 3,5-dihydroxybenzolc acid, 2,2-bis(hydroxymethyl)proplonic acid, 2,2-bis(2-hydroxyethyl)propionic ac- 
id, 2,2-bis(3-hydroxypropyl)propionicacid, bis(hydroxymethyl)acetic acid, bis(4-hydroxyphenyl)acetic acid, 2,2-bis 
(hydroxymethyl) butyric acid, 4,4-bis(4-hydroxyphenyl)pentanoic acid, tartaric acid, N,N-dihydroxyethyl glycine and 
N,N-bis(2-hydroxyethyl)-3-carboxy-propionamide. 

[031 4J Examples of preferable tetracarboxylic acid di-anhydride used for the synthesis of a polyurethane resin include 
those represented by the general formula (L), (M) or (N). 



(i) 
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L/° CD 




(H) 



o o 

V 3 ^ 



(N) 



O O 



[0315] In the above formulae, L 10 represents a single bond or a divalent aliphatic or aromatic hydrocarbon group 
which may have a substituent (preferably an alkyl group, an aralkyi group, an aryl group, an alkoxy group, a halogeno 
group, an ester group or an amide group) , -CO-, -SO-, -S0 2 , -O- or -S- and preferably a single bond, a divalent aliphatic 
hydrocarbon group having 1 to 15 carbon atoms, -CO-, -S0 2 -, -O- or -S-. R 4 and R 5 , which may be of the same type 
or different types, respectively represent a hydrogen atom, an alkyl group, an aralkyi group, an aryl group, an alkoxy 
group or a halogeno group and preferably a hydrogen atom, an alkyl group having 1 to 8 carbon atoms, an aryl group 
having 6 to 15 carbon atoms, an alkoxy group having 1 to 8 carbon atoms or a halogeno group. Also, two among L 10 , 
and R 7 which may be of the same type or different types, respectively represent a hydrogen atom, an alkyl group, an 
aryl group or a halogeno group and preferably a hydrogen atom, an alkyl group having 1 to 8 carbon atoms or an aryl 
group having 6 to 15 carbon atoms. Also, two among L 10 , R 6 and R 7 may be combined with each other to form a ring. 
L 11 and L 12 , which may be of the same types or different types, respectively represent a single bond, a double bond 
or a methylene group. M A n represents a single nuclear or polynuclear aromatic ring and preferably an aromatic ring 
having 6 to 18 carbon atoms. 

[0316] Specific examples of the compound represented by the general formula (L) , (M) or (N) include the following 
compounds: 

specifically, aromatic tetracarboxylic acid di-anhydrides such as pyromellitic acid di-anhydride, S^'A^-benzophe- 
nonetetracarboxyiic acid di-anhydride, S.S'A^-diphenyltetracarboxylic acid di-anhydride, 2,3,6,7-naphthalanetet- 
racarboxylic acid di-anhydride, 1 ,4,5,8-naphthalenetetracarboxylic acid di-anhydride, 4,4 , -sulfonyldiphthalic acid 
di-anhydride, 2,2-bis(3,4-dicarboxyphenyl)propane di-anhydride, bis(3,4-dicarboxyphenyl) ether dl-anhydride, 4, 
4'-[3, S'-CalkylphosphoryldiphenyleneJ-bisCiminocarbonyOJdiphthalic acid di-anhydride, adducts of hydroquinone 
diacetate and trimellitic acid anhydride and adducts of diacetyldiamine and trimellitic acid anhydride; alicyclic tet- 
racarboxylic acid di-anhydrides such as 5-(2,5-dioxotetrahydrofuryl)-3-methyl-3-cyclohexene-1 ,2-dicarboxylic acid 
anhydride (Epycron B-4400, manufactured by Dainippon Ink and Chemicals, Inc.). 1 ,2,3,4-cyclopentanetetracar- 
boxylic acid di-anhydride, 1 ,2,4,5-cycIohexanetetracarboxylicacid di-anhydride andtetrahydrofurantetracarboxylic 
acid di-anhydride; and aliphatic tetracarboxylic acid di-anhydrides such as 1 ,2,3,4-butanetetracarboxylic acid di- 
anhydride and 1,2,4,5-pentanetetracarboxylic acid di-anhydride. 

[0317] Examples of a method of Introducing a structural unit, derived from a compound obtained by ring-opening 
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these tetracarboxylic acid di-anhydride by using a diol compound, Into a polyurethane resin, include the following 
methods. 

a) A method in which a compound with an alcohol at its terminal, which compound is obtained by ring-opening a 
tetracarboxylic acid di-an hydride using a diol compound, is reacted with a dlisocyanate compound. 

b) A method in which a urethane compound with an alcohol at its terminal, which urethane compound is obtained 
by reacting a diisocyanate compound under the presence of an excessive amount of a diol compound, is reacted 
with tetracarboxylic acid di-anhydride. 

[0318] Specific examples of the diol compound used at this time include the following compounds: 

specifically, ethylene glycol, di ethylene glycol, Methylene glycol, tetraethylene glycol, propylene glycol, dipropylene 
glycol, polyethylene glycol, polypropylene glycol, neopentyi glycol, 1 ,3-butyrene glycol, 1 ,6-hexanediol, 2-butene- 
1,4-diol, 2,2,4-trimethyi-1 l 3«pentanedlol, 1,4-bis-|J-hydroxyethoxycyclohexane, cyclohexanedimethanol, tricy- 
clodecanedimethanot, hydrogenated bisphenol A, hydrogenated bisphenol F, ethylene oxide adducts of bisphenol 
A, propylene oxide adducts of bisphenol A, ethylene oxide adducts of bisphenol F, propylene oxide adducts of 
bisphenol A, ethylene oxide adducts of hydrogenated bisphenol A, propylene oxide adducts of hydrogenated bi- 
sphenol A, hydroquinonedihydroxyethyl ether, p-xylylene glycol, dihydroxyethylsulfone, bis{2-hydroxyethyl)- 
2,4-tolylenedicarbamate, 2,4-tolyIene-bis(2-hydroxyethylcarbamide), bis(2-hydroxyethyl)-m-xylylenedicarbamate 
and bis(2-hydroxyethyl) isophthalate. 

[0319] Further, the diol compound may have no carboxyl group but may have other substltuents which are not reacted 
with isocyanate. Yet further, other diol compounds may also be used together. 
[0320] Examples of such a diol compound include compounds shown below. 



[0321] In the above formulae, L 13 and L u , which may be of the same type of different types, respectively represent 
a divalent aliphatic hydrocarbon group, aromatic hydrocarbon group or heterocyclic group which may have a substituent 
(including, for example, an alkyl group, aralkyl group, aryl group, alkoxy group, aryloxy group or halogen atom (-F, -CI, 
-Brand -I)). Also, other functional groups, which are not reacted with an isocyanate group, such as a carbonyi, ester, 
urethane, amide or ureide group may exist in L 13 and L 14 , if necessary. L 13 and L 14 may be combined to form a ring. 
[0322] Specific examples of the compound represented by the aforementioned general formula (O) or (P) include 
the following compounds. 



HO-L 13 -0-CO-L U -CO-0-L 13 -OH 



(O) 



HO-L 14 -CO-0-L 13 -OH 



(P) 



(No. 24) 



(No. 25) 




COO-CH 2 CH 2 -OH 
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(No. 26) 

CH2COO-CH2CH 2 -OH 



0 



COO-CH2CH2-OH 



(No.27) 



HO- CHgCHz- O- CO O COO- CHzCH 2 - OH 



HO — CH 2 CH 2 — O— CO— CH=CH— COO— CH 2 CH 2 — 



HO — CH 2 CH 2 — O— COC 1 , H 22 COO— CH 2 CH 2 — OH 



HO— CH 2 CH2— O— COC 1 2 H 24 COO— CH 2 CH 2 — OH 



HO — CH 2 CH 2 — O — COC U H 28 COO — CH 2 CH 2 -OH 



74 



EP 1 400 851 A2 



(No. 32) 

HO-CH 2 CH 2 ^0-CO-C-COO-CH 2 CH2-OH 

10 CH3 



(No.33) 
15 [0327) 

HO— CH 2 CH 2 — O— CO— CeC- COO— CH 2 CH 2 — OH 



20 



(No. 34) 



CH 3 



HO- CH2CH2- O- CO" CH 2 ~ C- COO- CH 2 CH 2 - OH 

CH3 



30 



35 



40 



(No. 35) 



COO- CH2CH2- OH 
^ "COO-CHgCHa-OH 



(No.36) 
[0328] 



HO— CH 2 CH 2 — O— CO— CH 2 — O— CH 2 — COO— CH 2 CH 2 — OH 



(No. 37) 

CH 2 

55 HO- CH 2 CH 2 ~ O- CO" CH 2 — C— COO~ CH 2 CH 2 - OH 
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(No. 38) 

CH3 

HO- C H 2 CH 2 - 0-CO-CH 2 -N-CH 2 - COO~ CH 2 CH 2 - O H 



(No. 39} 

O 
II 

HO-CH 2 CH 2 -0- CO— CH^HgC-COO- CH 2 CH 2 ~OH 



(Ho 40) 

rx 

HO-CHaCH 2 -0-CO N COO-CHzCH 2 -OH 



(No. 41) (No. 42) 

r .N^COO-CH 2 CH 2 -OH ^COO-f CH^OH 

(X 



N COO-CH2CH 2 -OH 




C00-fCH 2 )^0H 



(No.43) (No.44) 

OH 



HO-\ /-COO-Ch^C^-OH ^^x^^COO-CH^^-OH 



(No.45) 

HO X~X~ c H=CH-COO— CHaCH 2 - OH 
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(No.46) 
[0329] 



HO— CH 2 CH 2 — COO— CH 2 CH 2 — OH 

(No.47) 

HO-CI-%— C COO— CHjCH^— OH 
CH, 

(No.48) 

H0_ C^~ CHsCOO ~ CH 2 CH z~ OH 
(No. 49) 

CH 3 - CH-CHj-COO-CHaCHa-OH 
OH 

(Ho. 50) 

OH COO~CH 2 CH2~OH 



6^6 



(No. 51) 

OCH 3 

CHa^ COO- CH 2 CH 2 - 

HO-CH 2 CH 2 -0-CO-f VHfi^f 

OCH s 

[0330] Also, diol compounds shown below may be preferably used. 

HO(CH 2 ) e OH 
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R 

I 

HO-CH 2 -C-CH2— OH (R) 
R 9 

[0331] In the above formulae, R 8 and R 9 , which may be of the same type or different types, respectively represent 
an alkyl group which may have a substltuent, c denotes an integer of 2 or more and preferably an Integer from 2 to 1 00. 
[0332] Specific examples of the diol compound represented by the general formula (Q) or (R) include compounds 
shown below: 

specifically, ethylene glycol, 1 ,3-propanediol, 1 ,4-butandiol, 1,5-pentanediol, 1 ,6-hexanediol, 1 ,7-heptanediol and 
1 ,8-octanedlol as the diol compound represented by the general formula (Q), and the following compounds as diol 
compound represented by the general formula (R). 




[0333] Also, diol compounds shown below may be preferably used. 
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HO-L 15 -NH-CO-L 16 -CO-NH-L 15 -OH 



HO-L 16 -CO-NH-L 15 -OH 



[0334] In the above formulae, L 15 and L 16 , which may be of the same type of different types, respectively represent 
a divalent aliphatic hydrocarbon group, aromatic hydrocarbon group or heterocyclic group which may have a substituent 
(including, for example, an alkyl group, aralkyl group, aryl group, alkoxy group, aryloxy group or halogen atom (-F, -CI, 
-Br and -I)). Also, other functional groups, which do not react with an isocyanate group, such as a carbonyi, ester, 
urethane, amide or ureide group may exist in L 15 and L 18 , it necessary, if necessary. L 15 and L 16 may be combined to 
form a ring. 

[0335] Specific examples of the compound represented by the aforementioned general formula (S) or (T) include 
the following compounds. 



(No. 54) 

HO- CH^CHg- NH- CO- CH^CH— CO-NH— CH2CH 2 - OH 
(No. 55) 

HO- CH 2 CH 2 - NH- CO-CsO— CO- NH— CHaCH 2 - OH 
(Ho. 56) 

HO- CH 2 CH 2 — NH— CO-f CHg^- CO-NH— CH 2 CH 2 - OH 



(No. 57) 

HO- O^CHa- NH- CO-f CH^j- CO- NH — CHaC^- OH 
(No. 58) 

HO- CH2CH 2 — NH— CO-f CH^ CO — NH — CHgC^- OH 



(No. 52) 



(No. 53) 




CO-NH— CHaCHs-OH 
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(No. 59) 



w 

15 
20 
25 
30 
35 
40 
45 

so (No.66) 
[0336] 



HO-CHsCHa— NH-CO-f CH^CO-NH— CH 2 CH 2 -OH 



HO-CH 2 CH 2 -NH-CO— C— CO-NH— CH^CH 2 ^OH 

CH 3 

(No.61) 

/V CO-NH— CH2CH2-OH 



CO- NH-{ CH 2 )j OH CO- NH-CH 2 CH 2 - O-CHaCHz- OH 



CO-NH-fCH^OH CO-NH-CH 2 CH 2 -0-CH2CH 2 -OH 
(No. 64) 

HO-f CH 2 |jNH-( CH 2 >7 NH-CO^CHa^O— NH-{CH 2 )j OH 
(No. 65) 

HO- CHsCHj- O- CH^CHa- NH- CO~(CH 2 ^j" CO" NH- CH^- O- CH 2 CH 2 - OH 



HO — CH 2 CH2 — NH — CO — CH 2 — O — CH 2 — CO — NH — CH 2 CH 2 — OH 



(NO.60) 
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(Mo.67) ^ 
HO- CHaCH 2 - NH" CO- CH 2 ~N- CH 2 ~ CO- NH~ CH2CH2- OH 



(No. 68) Q 

U 

HO- CHjjCHa- NH— CO- CH2CH2C- CO- NH - CH2CH2- OH 



(No.69) 
[0337] 



HO— CH 2 CH 2 — NH— CO— CH 2 — S— CH 2 — CO— NH — CH 2 CH 2 — OH 
(No. 70) 



HO-\ /-CO-NH-CH2CH2-OH 



(No. 71) _ w 



HO- CH 2 — C— CO- NH- CH2CH 2 - OH 
CH 3 



[0338] Also, dioi compounds shown below may be preferably used. 



HO-Ar 2 - (L 17 -Ar 3 ) n-OH (U) 



HO-Ar 2 -L 17 -OH (V) 



[0339] In the above formulae, L 17 represents a divalent aliphatic hydrocarbon group which may have a substituent 
(including, for example, an alkyl group, araikyl group, aryl group, atkoxy group, aryloxy group or halogeno group). Also, 
other functional groups, which do not react with an Isocyanate group, such as an ester, urethane, amide or ureide 
group may exist In L 17 , if necessary. Ar 2 and Ar 3 , which may be the same or different, respectively represent a divalent 
aromatic hydrocarbon group which may have a substituent and preferably an aromatic group having 6 to 15 carbon 
atoms, n denotes an integer from 0 to 10. 

[0340] Specific examples of the compound represented by the aforementioned general formula (U) or (V) include 
the following compounds: 



specifically, catechol, resorcin, hydroquinone, 4-methylcatechol, 4-t-butylcatechoi, 4-acetylcatechol, 3-methoxy- 
catechol, 4-phenylcatechol, 4-methyI resorcin, 4-ethylresorcin, 4-t-butylresorcin, 4-hexylresorcin, 4-chlororesorcin, 
4-benzylresorcin, 4-acetylresorcin, 4-carbomethoxyresorcin, 2-methylresorcin, 5-methy I resorcin, t-butylhydroqui- 
none, 2,5-di-t-butylhydroquinone, 2,5-di-t-amylhydroquinone, tetramethyl hydroquinone, tetrachlorohydroquinone, 
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methylcarboaminohydroquinone, methylureidohydroquinone, methylthiohydroquinone, benzonorbornane-3,6-di- 
ol, bisphenol A, bisphenol S, 3,3'-dichlorobisphenol S, 4,4 , -dihydroxybenzophenone, 4 l 4 , -dihydroxybiphenyl, 4,4'- 
thiodiphenol, 2,2 , -dihydroxydlphenylmethane, 3,4-bis(p-hydroxyphenyl)hexane f 1 ,4-bis(2«(p-hydroxyphenyl)pro- 
pyl)benzene, bis(4-hydroxyphenyl)methylamlne, 1 ,3-dihydroxynaphthalene, 1 ,4-dihydroxy naphthalene, 1 ,5-dihy- 
droxynaphthalene, 2,6-dihydroxynaphthalene, 1,5-dlhydroxyanthraqulnone, 2-hydroxybenzyl alcohol, 4-hydroxy- 
benzyl alcohol, 2-hydroxy-3,5-di-t-butylbenzyl alcohol, 4-hydroxy-3,5-dl-t-butylbenzyl alcohol, 4-hydroxyphenetyl 
alcohol, 2-hydroxyethyl-4-hydroxybenzoate, 2-hydroxyethyl-4-hydroxyphenyl acetate and resorcin mono-2-hy- 
droxyethyl ether. 

[0341] Diol compounds shown betow may also be preferably used. 



i10 



HO— L 20 — C-L 21 -OH 



22 



I 

Zo 



(W) 



HO — L 20 — Ar — L 21 - O H 



I 

\ 

Zo 



22 



(X) 



HO — L 20 — N — L 21 -OH ( Y ) 

r 



[0342] In the above formulae, R 10 represents a hydrogen atom or an alkyl , aralkyl , any I , alkoxy or aryloxy group 
which may have a substituent (including, for example, a group such as a cyano group, nitro group, halogen atom (-F, 
-CI,-Bror-l) l -CONH 2> -COOR 11 ,-OR 11 f -NHCONHR 11 ,-NHCOOR 11 ,-NHCOR 11 ,-OCONHR 11 and -CON HR 11 (where 
Rii represents an alkyl group having 1 to 10 carbon atoms or an aralkyl group having 7 to 15 carbon atoms)) and 
preferably a hydrogen atom, an alkyl group having 1 to 8 carbon atoms or an aryl group having 6 to 15 carbon atoms. 
L 20 , L 21 and L 23 , which may of be the same type or different types, respectively represent a single bond or a divalent 
aliphatic or aromatic hydrocarbon group which may have a substituent (preferably, for example, an alkyl group, an 
aralkyl group, an aryl group, an alkoxy group or a halogeno group), preferably an alkylene group having 1 to 20 carbon 
atoms or an arylene group having 6 to 15 carbon atoms and more preferably an alkylene group having 1 to 8 carbon 
atoms. Also, other functional groups, which are not reacted with an isocyanate group, such as a carbon yl, ester, ure- 
thane, amide, ureide or ether group may exist in I 20 , L 2 \#nd L 23 , if necessary. A ring may be formed by two or three 
among R 10 , L 20 , L 2t and L 23 . Ar represents a trivalent aromatic hydrocarbon group which may have a substituent and 
preferably an aromatic group having 6 to 15 carbon atoms. Zo represents the following group. 
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o 

II 

— P — OR 
OR 13 



? 



-O-P— OH 12 



I 

OR 



13 



wherein R 12 and R 13 , which may be of the same type or different types, respectively represent a hydrogen atom, 
sodium, potassium, an aikyl group or an aryl group and preferably a hydrogen atom, an alkyl group having 1 to 8 carbon 
atoms or an aryl group having 6 to 15 carbon atoms. 

[0343] The diol compounds having a phosphonic acid and a phosphoric acid represented by the above general 
formula (W), (X) or (Y) and/or an ester group of these acids are synthesized by the methods shown below 
[0344] After the hydroxy group of the halogen compound represented by the following general formula (W), (X') or 
(V) is protected as required, the halogen compound is phosphonate-esterified by a Michaelis-Arbuzov reaction and 
further hydrolyzed using hydrogen bromide, if necessary to synthesize the diol compound. 



,10 



HO-L 20 — C-L 21 -OH 



on 



i 22 



HO-L' 



—I 20 Ar 1 21 _ 



Ar— I/-OH 



22 



HO— L 20 — N L 21 -0H 



(V ) 



22 



83 



o 

P-R 1S * R M X (14) 



[0345] In the above formulae, R 10 , L 20 , L 21 , L 22 and Ar have the same meanings as in the case of the general formula 
(W), (X) and (Y). R 14 represents an alkyl group or an aryl group and preferably an alkyl group having 1 to 8 carbon 
atoms or an aryl group having 6 to 15 carbon atoms. R 15 represents a residue obtained by excluding X 1 from the 
formulae (W), (X') and (Y') , 

wherein X 1 represents a halogen atom and preferably CI, Br or I. 

[0346] Also, synthes is carried out by a method in which, after a reaction with phosphorous oxychloride represented 
by the general formula (15) is finished, the resulting product is hydrolyzed. 

O O 
R 15 -OH + POCl 3 — ^ R 15 -0-P-CI R 15 -0-P-OM (15) 

CI OM 

[0347] In the above general formula, R 15 has the same meaning as in the case of the general formula (14) and M 
represents a hydrogen atom, sodium or potassium. 

[0348] In the case where the polyurethane resin used in the present embodiment has a phosphonic acid group, the 
diisocyanate compound represented by the general formula (13) may be reacted with the diol compound having a 
phosphonic acid ester group represented by the general formula (W) , (X) or (Y) to form a polyurethane resin, which 
is then hydrolyzed using a hydrogen bromide or the like to synthesize the diol compound. 

[0349] Moreover, amino group-containing compounds (16) and (1 7) may also be reacted with the diisocyanate com- 
pound represented by the general formula (13) in the same manner as the diol compound to form a urea structure, 
which is then incorporated into the structure of a polyurethane resin. 

?" f 

HN — L 23 — NH (16) 

R 16 
I 

HN — L — OH (17) 



[0350] In the above formulae, R 18 and R 17 , which may be of the same type or different types, respectively represent 
a hydrogen atom or an alkyl, aralkyl or aryl group which may have a substituent (including, for example, an alkoxy 
group, halogen atom (-F, -CI, -Br and -I) , ester group and carboxyl group) and preferably a hydrogen atom or an alkyl 
group having 1 to 8 carbon atoms or an aryl group having 6 to 15 carbon atoms which group may have a carboxyl 
group as a substituent. L 23 represents a divalent aliphatic hydrocarbon group, aromatic hydrocarbon group or hetero- 
cyclic group which may have a substituent (including, for example, an alkyl group, aralkyl group, aryl group, alkoxy 
group, aryioxy group, halogen atom (-F, -CI, -Br and -I) or carboxyl group). Also, other functional groups, which do not 
react with an isocyanate group, such as a carbonyi, ester, urethane, amide or ureide group may exist in L 23 , if necessary. 
Two among R1 6, L 23 and R 17 may be combined to form a ring. 

[0351] Specific examples of the compound represented by the aforementioned general formula (1 6) or (1 7) include 
the following compounds: 
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specifically, aliphatic diamine compounds such as ethylenediamine, propylene diamine, tetramethylenediamine, 
pentamethylenediamine, hexamethylenediamine, heptamethylenediamine, octamethylenediamine, dodecameth- 
ylenedlamine, propane- 1 ,2-diamine, bis(3-aminopropyl)methylamine, 1 ,3-bis(3-aminopropyl)tetramethylsiloxane, 
piperazine, 2,5-dimethylpiperazine, N-(2-aminoethyl)piperazine, 4-mino-2,2-6,6-tetrameth)flpiperidine t N,N- 
dimethylethylenediamine, lysine, L-cystine and isophoronediamine; aromatic diamine compounds such as o-phe- 
nylenediamine, m-phenylenediamine, p-phenylenediamine, 2,4-tolyienediamine, benzidine, o-ditoluidine, o-dian- 
isidine, 4-nitro-m-phenylenediamine, 2,5-dimethoxy-p-phenylenediamine, bis-(4-aminophenyl)sulfone, 4-carboxy- 

0- phenylenediamine, 3-carboxy-m-phenylenediamine, 4,4 , -dlaminophenyl ether and 1 ,8-naphthalenedlamine; 
heterocyclic amine compounds such as 2-amTnoimldazole, 3-aminotriazole, 5-amino-1H-tetrazole, 4-arninopyra- 
zole, 2-aminobenzimidazole, 2-amino-5-carboxy-triazole, 2,4-diamino-6-methyl-S-triazine, 2,6-diaminopyridine, 
L-hlstidine, DL-tryptophan and adenine; and amino alcohol or aminophenoi compounds such as ethanolamine, N- 
methylethanolamine, N-ethylethanolamine, 1-amino-2-propanol, 1-amino-3-propanol, 2-aminoethoxyethanol, 
2-aminothioethoxyethanol, 2-amino-2-methyM-propanol, p-aminophenol, m-aminophenol, o-aminophenol, 4-me- 
thyl-2-aminophenol, 2-chloro-4-aminophenol, 4-methoxy-3-aminophenoi, 4-hydroxybenzylamine, 4-amino- 

1- naphthol, 4-aminosalicylic acid, 4-hydroxy-N-phenylglycine, 2-aminobenzyl alcohol, 4-aminophenetyl alcohol, 

2- carboxy-5-amino-1-naphthol and L-tyrosine. 

[0352] A urethane type binder is synthesized by reacting the aforementioned isocyanate compound with the afore- 
mentioned diol compound under heating in a n on -pro tonic solvent in the presence of a known catalyst added corre- 
sponding to each reactivity. Themol ratio of the diisocyanate to the diol compound to be used is preferably 0.8:1 to 1 .2:1 . 
[0353] The urethane type binder is preferably a polyurethane resin having a structure represented by a reaction 
product between the isocyanate compound and at least one type among polyether diol compounds, poiyesterdiol com- 
pounds and polycarbonate diol compounds. The content of the diol compound in the polyurethane resin is preferably 
1 to 80% by weight and more preferably 5 to 60% by weight. 

[0354] The urethane type binder is preferably a polyurethane resin having a carboxyl group. As to the content of the 
binder, the carboxyl group is contained in an amount of preferably 0.4 meq/g or more and more preferably 0.4 to 3.5 
meq/g. 

[0355] The molecular weight of the urethane type binder is preferably 1 ,000 or more and more preferably in the range 
of 10,000 to 300,000 in weight average. 

[0356] The binder polymer used in the present embodiment may be used either singly or by mixing with each other. 
The polymer is added to the photo-sensitive layer in an amount of 20 to 95% by mass and preferably 30 to 90% by 
mass based on the total solid of the photo-sensitive layer coating solution. When the amount is less than 20% by mass, 
the strength of an image portion Is dissatisfied. On the other hand, when the amount exceeds 95% by mass, no image 
is formed. 

[0357] Also, the ratio by weight of the compound having a radical-polymerizable ethylenic unsaturated double bond 
to the linear organic polymer is preferably in the range of 1/9 to 7/3. 

[0358] It is to be noted that the aforementioned urethane type binder used particularly preferably in the present 
embodiment is preferably used together in a ratio of 2 to 5 equivalents (mass) to the aforementioned specific radical 
generator. (Other components in the photo-sensitive layer) 

[0359] In the present embodiment, various compounds other than the above components may be further added, if 
necessary. For example, dyes having large absorption in the visible range may be used as the colorants of an image. 
Specific examples of these dyes may include Oil Yellow #101 , Oil Yellow #103, Oil Pink #312, Oil Green BG, Oil Blue 
BOS, Oil Blue #603, Oil Black BY, Oil Black BS, Oil Black T-505 (the above materials are ail manufactured by Orient 
Chemical Industries, Ltd.), Victoria Pure Blue, Crystal Violet (CI42555), Methyl Violet (CI42535), Ethyl Violet, Rhod- 
amine B (CI145170B), Malachite Green (CI42000), Methylene Blue (CI52015) and dyes described in JP-A No. 
62-293247. Pigments such as phthalocyanine type pigments, azo type pigments, carbon black and titanium oxide may 
be preferably used. 

[0360] These colorants are preferably added because an image portion and a non-image portion are easily discrim- 
inated from each other after an image is formed. The ratio of these colorants to be added is 0.01 to 10% by mass 
based on the total solid of the photo-sensitive layer coating solution. 

[0361] Also, in the present embodiment, a small amount of thermopolymerization inhibitor is preferably added to 
inhibit unnecessary thermopolymerization of the compound having a radical-polymerizable ethylenic unsaturated bond 
during the preparation and storage of the photo-sensitive coating solution. Examples of a proper thermopolymerization 
inhibitor include hydroquinone, p-methoxyphenol, di-t-butyi-p-cresol, pyrogallol, t-butylcatechol, benzoquinone, 4,4'- 
thiovis (3-methyl-6-t-butylphenol) ( 2,2 , -methylenebis(4-methyl-6-t-butylphenol) and N-nitrosophenylhydroxyamine cer- 
ous salt. The amount of the thermopolymerization inhibitor to be added is preferably about 0.01% by mass to about 
5% by mass based on the mass of the whole composition. Also, when adding a higher fatty acid derivative such as 
behenic acid or behenlc acid amide or the like, if necessary, to prevent polymerization inhibition due to oxygen, the 
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higher fatty acid derivative may be localized on the surface of the recording layer during the course of drying after 
applying to a support or the like. The amount of the higher fatty acid derivative is preferably about 0.1% by mass to 
about 10% by mass based on the whole composition. 

[0362] Also, nonionic surfactants as described in JP-A Nos. 62-251740 and 3-208514 and amphoteric surfactants 
as described in JP-A Nos. 59-121 044 and 4-13149 may be added to the photo-sensitive layer coating solution in the 
present embodiment to widen process stability to developing conditions . 

[0363] Examples of the nonionic surfactant include sorbitan tristearate, sorbitan monopalmitate, sorbitan triorate, 
monoglyceride stearate and polyoxyethylene nonylphenyl ether. 

[0364] Examples of the amphoteric surfactant include alkyidl(aminoethyl)glycine, alkylpolyaminoethylglycine hydro- 
chloride, 2-alkyl-N-carboxyethyl-N-hydroxyethylimidazoiiniumbetaine and N-tetradecyl-N,N-betaine types (e.g., trade- 
mark: Amorgen K, manufactured by Dai-lchi Kogyo Seiyaku Co., Ltd.). 

[0365] The proportion occupied by the aforementioned nonionic surfactant and amphoteric surfactant in the photo- 
sensitive composition is preferably 0.05 to 15% by mass and more preferably 0.1 to 5% by mass. 
[0366] Other than the above, additives such as an adhesion improver, developing improver, ultraviolet absorber and 
sliding agent may be preferably contained corresponding to the purpose. 

[0367] Further, a plasticizer may be added to the photo-sensitive layer coating solution according to the present 
embodiment as required to impart softness to a coating film. For example, polyethylene glycol, tributyl citrate, diethyl 
phthalate, dibutyl phthalate, dihexyl phthalate, dioctyl phthalate, tricresyl phosphate, tributyl phosphate, trioctyl phos- 
phate, tetrahydrofurfuryi oleate or the (ike is used. 

[0368] In the production of a planographic printing ptate precursor by using the photo-sensitive composition of the 
present embodiment, usually each of the aforementioned components necessary for a photo-sensitive layer coating 
solution may be dissolved in a solvent and applied to an appropriate support. Examples of the solvent used here may 
include, though not limited to, ethylene dichloride, cydohexanone, methyl ethyl ketone, methanol, ethanol, propanoi, 
ethylene glycol monomethyl ether, 1-methoxy-2-propanol, 2-methoxyethyl acetate, 1 -methoxy-2-propyl acetate, 
dimethoxyethane, methyl lactate, ethyl lactate, N,N-dimethylacetamide, N.N-dimethylformamide, tetramethylurea, N- 
methylpyrrolidone, dimethylsulfoxide, sulfolane, y-butyrolactone, toluene and water. These solvents may be used either 
singly or by mixing with each other. The concentration of the above components (total solid content including the 
additives) in the solvent is preferably 1 to 50% by mass. 

[0369] The amount of the photo-sensitive layer coating solution (solid content) which is applied to the support and 
dried is, though it differs depending on its use, generally 0.5 to 5.0 g/m 2 in the case of a planographic printing plate 
precursor. Although apparent sensitivity is increased with decreased coating amount, the film characteristics of the 
photo-sensitive layer which accomplishes an image-recording function are then deteriorated. 
[0370] Various methods may be used as a coating method. Bar coater coating, rotary coating, spray coating, curtain 
coating, dip coating, air-knife coating, blade coating and roll coating may be exemplified. 

[0371] A surfactant for improving coatability, for example, a fluorine based surfactant such as those described in 
JP-A No. 62-170950 may be added to the photo-sensitive coating solution according to the present embodiment. The 
amount of the surfactant to be added is preferably 0.01 to 1% by mass and more preferably 0.05 to 0.5% by mass in 
the materia! solid content of the whole photo-sensitive layer. 

(Supports) 

[0372] A negative type image recording material using the photo-sensitivecomposition of the present embodiment 
is formed by applying a recording layer using the aforementioned photo-sensitive composition to a support by coating. 
No particular limitation is imposed on a material usable as the support insofar as it is a dimensionally stable plate 
material. The surface treatment of this support is the same as that of the support described in the aforementioned first 
embodiment. The detailed explanations of the support are therefore omitted. 

[0373] in the support used for a planographic printing plate using the photo- sensitive composition of the present 
embodiment, a preferable center average roughness is 0.10 to 1.2 jim. When the center average roughness is less 
than 0.10 p.m, the adhesion of the support to the photo-sensitive layer is poor, causing a significant deterioration in 
printing durability. When the center average roughness exceeds 1.2 contamination resistance during printing is 
deteriorated. 

[0374] Moreover, the color density of the support is 0. 15 to 0.65 in terms of reflection density value. When the 
reflection density value is less than 0.15, a halation at the time of imagewise exposure is too strong, whereby image 
formation is hindered. On the contrary, when the reflection density value is larger than 0.65, it is difficult to see an 
image in a piate-inspection operation after development, plate-Inspection characteristics are deteriorated. 
[0375] As mentioned above, the aforementioned photo-sensitive layer and further other desired layers such as a 
surface protective layer and a backcoat layer may be formed on the support obtained by a predetermined processing, 
whereby a planographic printing plate precursor having a negative type Image recording layer (hereinafter referred to 
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as a photo-sensitive layer as the case may be) using the photo-sensitive composition of the present embodiment can 
be obtained. In this planographic printing plate precursor according to the present embodiment, an image is formed 
using an infrared laser. Also, this planographic printing plate precursor enables thermal recording using a ultraviolet 
lamp and a thermal head. 

5 [0376] In the present embodiment, it is preferable to imagewise-expose the planographic printing plate precursor by 
using a solid laser or a semiconductor laser emitting infrared rays having a wavelength ranging from 760 nm to 1200 
nm. The output of the laser is preferably 100 mW or more and it is preferable to use a multi-beam laser device to 
shorten exposure time. Also, exposure time per pixel is preferably within 20 u.seconds. The energy applied to the 
recording material by irradiation is preferably 1 0 to 300 mJ/cm2. When the energy for exposure is excessively small, 

10 the image recording layer is insufficiently cured and there is therefore a possibility that the insolubilizing ratio defined 
by the invention cannot be attained. On the other hand, when the energy is too large, the image recording layer is 
abraded by a laser and there is therefore a possibility that an image is damaged. 

[0377] The exposure in the present embodiment may be carried out with overlapping the light beam of a light source. 
The term "overlap" means that the width of sub-scanning pitch Is smaller than the diameter of a beam. The overlap 
is can be expressed quantitatively by FWHM/sub-scanning pitch width (overlap coefficient) when the beam diameter is 
expressed by the half width of beam strength (FWHM). In the present embodiment, this overlap coefficient is preferably 
0.1 or more. 

[0378] There is no particular limitation to the scanning system of the light source of an exposure apparatus used in 
the present embodiment, and a cylindrical external surface scanning system, cylindrical internal surface scanning 

20 system, plane scanning system and the like may be used. Also, although the channel of the light source may be single 
channel or multi-channel, multi-channel is preferably used in the case of the cylindrical external surface system. 
[0379] The developer and replenishing solution used for the developing and plate-making of a planographic printing 
plate to which the image recording material of the present embodiment is applied are the same as those used in the 
aforementioned first embodiment and therefore detailed explanations are omitted. 

25 [0380] Particularly preferable developers among alkali agents are aqueous solutions of a silicate such as sodium 
silicate and potassium silicate. This reason is that developing characteristics can be controlled by changing the ratio 
of silicon oxide Si0 2 , which is a component of the silicate, to an alkali metal oxide M 2 0 and by changing concentrations 
of Si0 2 and M 2 0. For example, alkali metal silicates as described in JP-A No. 54-62004 and JP-B No. 57-7427 are 
used effectively. 

30 [0381] When development is carried out by using an automatic developing machine, the developing conditions are 
the same as those described in the application example of the first embodiment, and thus detailed explanations thereof 
are omitted. 

[0382] When burning the planographic printing plate, it is preferable that the planographic printing plate Is treated 
with a surface regulating solution as described in JP-B Nos. 61-2518 and 55-28062 and JP-A Nos. 62-31859 and 
35 61-159655. 

[0383] As the method of burning, a method, in which a sponge or absorbent cotton impregnated with the surface 
regulating solution is used to apply this solution to the planographic printing plate or the printing plate is dipped in a 
vat filled with the surface regulating solution to apply the solution to the printing plate, and a method of applying the 
solution by using an automatic coater may be applied. Making the coating amount uniform by using a squeegee or 
40 squeegee roller after coating gives better results. The amount of the surface regulating solution is preferably set to be 
generally 0.03 to 0.8 g/m 2 (dry weight). 

[0384] The planographic printing plate to which the surface regulating solution has been applied is dried if necessary, 
and then heated at high temperatures by using a burning processor (for example, a burning processor: BP-1 300 which 
is commercially available from Fuji Photo Film Co., Ltd.). Although heating temperature and time in this case depends 
<s on the types of components forming an image, a temperature range from 180 to 3O0°C and a time range from 1 to 20 
minutes are preferable. 

[0385] The planographic printing plate which has been processed by burning treatment may be subjected appropri- 
ately to conventionally performed treatments such as washing and gum application. In the case of using a surface 
regulating solution containing a water-soluble macromolecular compound and the like, a so-called protective gum 
so treatment such as gum application may be omitted. 

[0386] The planographic printing plate using the photo-sensitive composition of the present embodiment for the 
image recording layer is placed in an offset printer and used for printing a number of copies. 

[Examples] 

55 

[0387] The present invention will be hereinafter explained in detail by way of examples, which, however, do not be 
limit the present invention. 
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(Examples 1 to 5, Comparative Example 1 , and Reference example) 
[Production of a support] 
5 <Aluminum plate> 

[0388] A molten bath was prepared using an aluminum alloy having the following composition: Si: 0.06% by mass, 
Fe: 0.30% by mass, Cu: 0.001% by mass, Mn: 0.001% by mass, Mg: 0.001% by mass, Zn: 0.001% by mass and Ti: 
0.03% by mass, which was balanced with Al and unavoidable impurities. After molten bath treatment and filtration were 

10 finished, an ingot having a thickness of 500 mm and a width of 1200 mm was produced by a DC casting method. The 
ingot was planed by cutting the surface portion with an average thickness of 10 mm using a facing machine and was 
then kept at 550°C for about 5 hours in the manner of soaking. When the temperature of the ingot was dropped to 
400°C, the ingot was rolled by a hot roller to form a rolled plate having a thickness of 2 .7 mm. The rolled plate was 
further heat-treated at 500°C by using a continuous annealing machine, followed by cold-rolling to finish a plate with 

'5 a thickness of 0.24 mm, thereby obtaining an aluminum plate of JIS 1 050 material. This aluminum plate was cut down 
to a width of 1 030 mm and then subjected to the following surface treatment. 

<Surface treatment 

20 [0389] The surface treatment was performed by carrying out the following various treatments (a) to (j) continuously. 
After these various treatments and washing with water, the liquid was drained off by a nip roller. 

(a) Mechanical surface roughing treatment 

25 [0390] Using a device as shown in Fig. 1 , mechanical surface roughing treatment was carried out by a rotating roller- 
like nylon brush with supplying a suspension of an abrasive agent (pumice) having a specific gravity of 1 .1 2 and water 
as an abrasive slurry solution to the surface of the aluminum plate. In Fig. 1, 1 represents an aluminum plate, 2 and 4 
respectively represent a roller- 1 ike brush, 3 represents an abrasive slurry solution and 5, 6, 7 and 8 respectively rep- 
resent a support roller. The average particle diameter of the abrasive agent was 30 \xm and the maximum particle 

30 diameter of the abrasive agent was 1 00 jim. The material of the nylon brush was 6'1 0 nylon 

wherein the hair length was 45 mm and the diameter of the hair was 0.3 mm. The nylon brush was obtained by opening 
holes in a stainless cylinder having a diameter of 300 mm and by planting hairs therein densely. Three rotary brushes 
were used. The distance between two support rollers (diameter: 200 mm) under the brush was 300 mm. The brush 
roller was pressed to the aluminum plate until the load of the drive motor rotating the brush was increased to a load 7 

35 kW higher than the load before the brush was pressed to the aluminum plate. The direction of the rotation of the brush 
was the same as the direction in which the aluminum plate was moved. The number of rotations of the brush was 200 
rpm. 

(b) Alkali etching treatment 

40 

[0391] The aluminum plate obtained above was subjected to etching treatment by spraying thereto a 70°C aqueous 
solution containing 2.6% by mass of caustic soda and 6.5% by mass of aluminum ions, to etch 1 0 g/m 2 of the aluminum 
plate, followed by washing with water by spraying. 

45 (c) Desmutting treatment 

[0392] Desmutting treatment was carried out using an aqueous 1% by mass nitric acid solution (containing 0.5% by 
mass of aluminum ions) kept at 30°C, followed by washing with water by spraying. As the aqueous nitric acid solution 
used in the desmutting treatment, a waste solution obtained in a step of the electrochemical surface roughing treatment 
so using a.c. current in an aqueous nitric acid solution was used. 

(d) Electrochemical surface roughing treatment 

[0393] Electrochemical surface roughing treatment was continuously carried out using an a.c. voltage of 60 Hz. The 
55 electrolyte used In this treatment was an aqueous solution containing 1 0.5 g/L of nitric acid (including 5 g/L of aluminum 
ions and 0.007% by mass of ammonium ions) and the temperature of this electrolyte was 50°C. The a.c. power source 
had the waveform shown in Fig. 2. Using trapezoidal rectangular waved-a.c. current wherein the time TP required for 
current value to reach a peak from 0 was 0.8 msec and the duty ratio was 1:1, electrochemical surface roughing 
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treatment was carried out using a carbon electrode as a counter electrode. As the auxiliary anode, ferrite is used. The 
electrolytic vessel used is shown in Fig. 3. 

[0394] The current density was 30 A/dm 2 at a peak current and the quantity of electricity was 220 C/dm 2 as the total 
quantity of electricity when the aluminum plate was an anode. 5% of the current flowing from the power source was 
s supplied separately to the auxiliary electrode. Thereafter, the aluminum plate is washed with water by spraying. 

(e) Alkali etching treatment 

[0395] The aluminum plate was subjected to etching treatment at 32° C by spraying an aqueous solution containing 
io 26% by mass of caustic soda and 6.5% by mass of aluminum ions to the aluminum plate, to etch the aluminum plate 
in an amount of 0.50 g/m 2 , and to remove the smut component primarily containing aluminum hydroxide generated 
during the foregoing electrochemical surface roughing treatment using a.c. current, and also to etch the edge part of 
the pit produced to thereby round the edge part. Then, the aluminum plate is washed with water by spraying. 

*5 (f) Desmuttlng treatment 

[0396] An aqueous 1 5% by mass sulfuric acid solution (including 4.5% by mass of aluminum ions) was used to carry 
out desmutting treatment at 30°C I which treatment was carried out by spraying the sulfric acid solution, followed by 
washing with water by spraying. As the aqueous nitric acid solution used in the desmutting treatment, a waste solution 
20 in the step of the electrochemical surface roughing treatment using a.c. current in an aqueous nitric acid solution was 
used. 

(g) Electrochemical surface roughing treatment 

25 [0397] Electrochemical surface roughing treatment was continuously carried out using an a.c. voltage of 60 Hz . The 
electrolyte used in this treatment was an aqueous solution containing 5.0 g/L of hydrochloric acid (including 5 g/L of 
aluminum ions) and the temperature of this electrolyte was 35°C. The a.c. power source had the waveform shown in 
Fig. 2 . Using trapezoidal rectangular waved-a.c. current, wherein the time TP required for current value to reach a 
peak from 0 was 0.8 msec and the duty ratio was 1:1, electrochemical surface roughing treatment was carried out 

30 using a carbon electrode as a counter electrode. As the auxiliary anode, ferrite was used. The electrolytic vessel used 
is shown in Fig. 3. 

[0398] The current density was 25 A/dm 2 at a peak current and the quantity of electricity was 50 C/dm 2 as the total 
quantity of electricity when the aluminum plate was an anode. Then the aluminum plate was washed with water by 
spraying. 

35 [0399] (h) Alkali etching treatment 

[0400] The aluminum plate was subjected to' etching treatment at 32°C by spaying an aqueous solution containing 
26% by mass of caustic soda and 6.5% by mass of aluminum ions to the aluminum plate, to etch the aluminum plate 
in an amount of 0.10 g/m 2 , to remove the smut component primarily containing aluminum hydroxide generated during 
the foregoing electrochemical surface roughing treatment using a.c. current, and also to etch the edge part of the pit 

<o produced to thereby round the edge part. Then, the aluminum plate was washed with water by spraying. 

(i) Desmutting treatment 

[0401 ] An aqueous 25% by mass sulfuric acid solution (including 0.5% by mass of aluminum ions) was used to carry 
« out desmutting treatment at 60°C by spraying, followed by washing with water by spraying. 

(j) Anodic oxidation treatment 

[0402] Anodic oxidation treatment is earned out using an anodic oxidizing device having the structure shown in Fig. 
so 4 to obtain a support for a planographic printing plate. As the electrolyte supplied to the first and second electrolytic 
portions, sulfuric acid was used. All the electrolytes contained 170 g/L of sulfuric acid (including 0.5% by mass of 
aluminum Ions) and were used at 38°C, Then, the support was washed with water by spraying. The amount of the final 
oxide film was 2.7 g/m 2 . 

55 [Undercoating] 

[0403] Next, the aluminum support was coated with the following undercoat solution by using a wire bar and the 
applied solution was dried at 90°C for 30 seconds by using a hot air type dryer. The coating amount after drying was 
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1 0 mg/m 2 . 

<Undercoat solution> 
[0404] 

Copolymer of ethytacrylate and sodium 2-acrylamido-2-methyl-1-propanesulfonate (mol ratio: 75:15) 0.1 g 

2-AminoethyIphosphonic acid 0.1 g 

Methanol 50 g 

Ion exchange water 50 g 

[Photo-sensitive layer] 

[0405J Next, the following photo-sensitive layer coating solution (P-1 ) was prepared and applied to the above under- 
coated aluminum piate by using a wire bar. The applied coating solution was dried at 125°C for 27 seconds by using 
a hot air type dryer to obtain a planographic printing plate precursor. The coating amount after drying wass within the 
range of 1 .2 to 1 .3 g/m 2 , the contact angle with water was 92° and the dynamic friction coefficient for a sapphire needle 
(R: 1 mm) was 0.14. 

<Photo-sensitive layer coating solution (P-1)> 
[0406] 

Infrared absorber (IR-1 ) 0.08 g 

Radical generator shown in Fig. 1 (amount shown in the table) 

Dipentaerythritol hexaacrylate 1 .00 g 
. Binder (P-1) 1.00 g 
• Chloride of Ethyl Violet 0.04 g 

Fluorine type surfactant (W-1) 0.03 g 

Stearoylmethylamide 0.06 g 

Methyl ethyl ketone 14 g 

Methanol 6.5 g 

1-Methoxy-2-propanol 14 g 

[0407] Each structure of the infrared absorber (IR-1), binder (P-1) and fluorine type surfactant (W-1) used In the 
above photo-sensitive layer coating solution, and the conventional radical generators (comparative compound 1 and 
reference compound) used in comparative example 1 and reference compound, are shown below. 



Infrared absorber (IR-1) 
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Binder (P-l) 



Fluorine type surfactant (w-1) 

-(CH 2 -9H)^ -fCH 2 -CK)^ 4CH 2 -6^ 

C=o y"0 9=0 

0-CH 2 CH 2 -C 6 F 13 a-(C 3 H60) 5 -H O-{C 2 H 4 O) 10 -H 



Comparative compound 1 




COCOO - 



Reference compound 




cococr 
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[Overcoat layer] 

[0408] An aqueous solution of 3% by mass polyvinyl alcohol (degree of saponification: 98% by mol, degree of po- 
lymerization: 500) was applied to the surface of the photo-sensitive layer by using a wire bar.and dried at 1 00°C for 
90 seconds in a hot air type dryer. The coating amount after drying was 1 .0 g/m 2 . 

[Evaluation] 

<Exposure> 

[0409] The resulting negative type planographic printing plate precursor was imagewise -exposed with a resolution 
of 1751 dpi in Trendsetter 3244 VFS manufactured by Creo and mounted with a water-cooling type 40 W infrared 
semiconductor laser in the following condition: power: 9 W, rotations of the external surface drum: 210 rpm, plate 
surface energy: 1 00 mJ/cm 2 and resolution: 2400 dpi. 

<Developing treatment 

[0410] After exposure, the resulting plate precursor was subjected" to developing treatment using an automatic de- 
veloping machine LP 940H manufactured by Fuji Photo Film Co., Ltd. in the condition of 30°C and 20 seconds. As the 
developer, a DV-2 (manufactured by Fuji Photo Film Co., Ltd.) solution diluted with water (1 :4) was used. As the finisher, 
a FP-2 (manufactured by Fuji Photo Film Co., Ltd.) solution diluted with water (1:1) was used. 

(1) Printing performance 

[0411] The density of the non-image portion of the resulting planographic printing plate was measured by a Macbeth 
reflection densitometer RD-9 1 8 and then the planographic printing plate was subjected to printing using a printer Lithron 
manufactured by Komori Corporation, to evaluate the printing durability of the plate. The results are shown in Table 1 . 



Tabie 1 





Radical generator 


Density of anon 
image portion 


Printing 
durability 
(Sheets) 


Type 


Molecular 
weight 


Amount (mg/m 2 ) 


Comparative 
Example 1 


Comparative 
compound 1 


706 


180 


0.32 


50,000 


Example 1 


R-1 


6300 


180 


0.32 


100,000 


Example 2 


R-17 


8000 


240 


0.32 


100,000 


Example 3 


R-15 


20000 


240 


0.32 


100,000 


Example 4 


R-9 


24000 


150 


0.32 


100,000 


Example 5 


R-4 


32000 


191 


0.33 


100,000 


Reference 
Example 


Reference 
compound 


60000 


191 


0.51 


100,000 



[041 2] As is clear from Table 1 , it is understood that Examples 1 to 5 of the present embodiment in which the molecular 
weight of the radical generator is in a range of 1 , 000 to 50, 000 each exhibit a decrease In the density of the non- 
image portion, which density corresponds to contamination characteristics during printing, i.e., are superior both In the 
contamination characteristics of the non-image portion and in printing performance. It is understood that on the contrary, 
Comparative Example 1 using a radical generator having an excessively small molecular weight is inferior in printing 
durability, whereas Reference Example using a radical generator having an excessively large molecular weight exerts 
no problem concerning printing durability but a contamination occurs on the non-image portion. 
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(Example 6) 

[0413] A planographic printing plate precursor of Example 6 was obtained in the same manner as in Example 1 
except that dipentaerythritol hexaacrylate was replaced with the following ethylenic unsaturated bond-containing com- 
pound (M-1) and the binder polymer (P-1 ) was replaced with the following polyurethane type binder (P-2) In the photo- 
sensitive layer coating solution (P-1) used In Example 1 . The resulting planographic printing plate precursor was eval- 
uated in Jhe same manner as in Example 1 . pjanographic printing plate precursor 



M-1) 



9 

^HOCNH(CH2) 6 NW 





(P-2) 

[0414] MDI/HMDI/PPG 1000/ DMPA = 40 / 10 / 11 / 39 mol% Mw - 5,5000 



MDI : — CON 




/ 



-CHs 




\J 



NHCO— 



HMDI : — CONH — (CH 2 ) 6 — NHCO — 



PPG 1000 (Mw 1000) 



-0(CH 2 CHO) — 

CH 3 m % 



17 



DMPA 



COOH 



[0415] From the results of evaluation, the density of the non-image portion was 0.31 , the result of printing durability 
was 150,000 sheets, and the density of the non-image portion was low, showing that the planographic printing plate 
of the example was superior in both the contamination characteristics of the non-image portion and printing durability. 
Also, the use of the urethane type binder lead to an effect of further improving the printing durability. 
[0416] III. The macromolecular compound based on the sixth characteristics of the invention and the polymerizable 
composition and planographic printing plate precursor using the macromolecular compound will be described in detail 
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in the following third embodiment. 
(Third embodiment) 

[0417] The macromolecular compound of the present embodiment includes, at a side chain thereof, a structure 
represented by the following general formula (I). 

General formula (III) 



[0419] In the general formula (III), M + represents an onium cation selected from sulfonium, iodonium, diazonium and 
azinium. It is to be noted that sulfonium, iodonium and diazonium are the same as those described in the first embod- 
iment and therefore explanations of them are omitted here. 

[0420] The macromolecular compound of the present embodiment preferably has a structural unit represented by 
the following general formula (IV), which structural unit contains the structure represented by the general formula (III) 
at a side chain thereof. 



[0421] In the general formula (IV), X and Y have the same definitions as those In the general formula (II) and therefore 
explanations of them are omitted. 

[0422] The macromolecular compound of the present embodiment may be constituted only of the structural unit 
having the side chain structure represented by the general formula (I) or of the structural unit represented by the general 
formula (II) which is a preferable example of the above structural unit. Alternatively, the macromolecular compound of 
the present embodiment may be a copolymer with known other various monomers. Examples of the copolymerizable 
monomer include radical polymerizable structural units selected from, for example, acrylates, methacrylates, acryla- 
mides, methacrylamides, styrenes, aery Ion itriles and methacrylonitriles. 

[0423] It is to be noted that specific examples of the copolymerizable monomer are the same as those described in 
the first embodiment and therefore explanations of these examples are omitted. 

[0424] Also, specific examples (1-1) to (1 -22) of the macromolecular compound of the present embodiment will be 
given: however, these examples do not limit the scope of the invention. The numerals described in each structural unit 
designate the polymerization molar ratio, wherein the value 1 00 indicates that the polymer is a homopolymer constituted 
only of the structural unit. 



[0418] 



COCOO" M + 



General formula (IV) 
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[0425] The macromolecular compound based on the present embodiment may be easily synthesized using a known 
method. For example, an intermediate, specifically, the compound into which a specific onium cation as a counter anion 
has not been introduced yet may be synthesized according to the method described in USP NO. 4046577. Then, the 
onium cation is introduced into the intermediate by using a known method, whereby the macromolecular compound 
of the invention can be obtained. The macromolecular compound may also be obtained by polymerizing oxo-(4-vinyl- 
phenyl)-acetic acid ethyl ester which can be obtained by the method described in J. Org. Chem. Vol. 52, 22 (1987), 
5026-, hydrolyzing the ester by using an aqueous alkali solution and then by introducing an onium cation by using a 
known method. 

[0426] Also, the monomer used to synthesize the macromolecular compound of the present embodiment may be 
easily synthesized by introducing a glyoxyethyl group (COCOOCH 2 CH 3 ) into a phenol compound and its derivative, a 
phenoxy compound and its derivative, a styrene compound and its derivative or an aromatic compound by a 
Friedel-Craft reaction and then by reacting the resulting product with a polymerlzable compound such as styrenesuifonyl 
chloride, chloromethylstyrene, (meth)acrylic acid chloride or (meth)acrylic acid anhydride. 

[0427] The macromolecular compound of the present embodiment may be preferably useti for a polymerizable com- 
position since a partial structure having a polymerization initiation function exists In its structure. Also, the macromo- 
lecular compound is cured highly sensibly by light or heat and is also superior in film characteristics. Therefore, the 
macromolecular compound can be preferably used for a composition capable of forming an image. 
[0428] Examples of such an application of the macromolecular compound of the present embodiment are the same 
as in the case of the polymer initiator described in the first embodiment and therefore detailed explanations are omitted. 
[0429] When such a polymerizable composition is exposed to light having a wavelength of 700 to 1200 nm, it pref- 
erably contains a compound (hereinafter referred to as an infrared absorber as the case may be) having a maximum 
absorption wavelength at 700 to 1200 nm. As the infrared absorber used here, It is preferable to use an infrared ab- 
sorbing dye or pigment having an absorption maximum at a wavelength of 700 to 1200 nm from the viewpoint of 
adaptability to a high output laser which is easily available. The addition of these dyes or pigments enables the polym- 
erizable composition to be preferably used for forming an image by an infrared laser In the case of using the composition 
for the recording layer of a planographic printing plate precursor 
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[0430] Specific examples of such an Infrared absorbing dye (especially, cyan In e dyes and other dyes) or pigment 
are the same as the specific examples described in the first embodiment and therefore detailed explanations are 
omitted. 

[0431] When such a polymerizable composition is used as a photopolymerizable composition, known sensitizers 
5 such as benzophenones such as benzophenone and Its derivatives, cumarins such as cumarin 1 and cumarin 338, 
naphthalenes and merocyanines may be used together according to exposure wavelength as required. 

(Application to a ptanographic printing plate precursor) 

w [0432] The polymerizable composition containing the novel macromolecular compound of the present embodiment 
will be described hereinafter as to the case where it is used for the recording layer of a ptanographic printing plate 
precursor. 

[0433] The planographic printing plate precursor according to the present embodiment comprises a recording layer 
containing the macromolecular compound (having a function as a polymerization initiator) of the invention, a polymer- 
's izable compound and preferably, further an infrared absorber on a support and may also be provided with other layers 
such as an intermediate layer and a protective layer, if necessary. These intermediate layer and protective layer are 
the same as those described in the first embodiment and detailed explanations are therefore omitted. 

(Binder polymer) 

20 

[0434] In the planographic printing plate precursor according to the present embodiment, a binder polymer is pref- 
erably used in the recording layer. The binder polymer of the present embodiment is the same as the binder polymer 
described in the second embodiment and detailed explanations are therefore omitted. 

[0435] A binder having an amide group as described in JP-A No. 11-171907 has superb developing ability and film 

25 strength and is therefore preferable. 

[0436] Also, an optional amount of a linear organic macromolecular polymer may be blended in the whole compo- 
sition. However, when the amount of the linear organic macromolecular polymer exceeds 90% by mass, preferable 
results are not obtained in the point of, for example, the strength of an image to be formed. The amount is preferably 
30 to 85% by mass. The ratio by mass of the polymerizable compound (B) to the linear organic macromolecular polymer 

30 is preferably in the range of 1/9 to 7/3. 

[0437] As the binder polymer in the present embodiment, a polymer which is substantially insoluble in water and 
soluble in an aqueous alkali solution is used. This ensures that any of organic solvents which are environmentally 
undesirable is not used or the amount of organic solvents to be used can be limited to a very small level. The acid 
value (acid content expressed by the number of chemical equivalents) per 1 g of a polymer) and molecular weight of 

35 the binder polymer like this are properly selected from the viewpoint of image strength and developing characteristics. 
The acid value is preferably 0.4 to 3.0 meq/g and the molecular weight is preferably in the range of 3000 to 500, 000. 
It is more preferable that the acid value be in the range of 0.6 to 2.0 and the molecular weight be in the range of 10,000 
to 300,000. 

[0438] Other components suitable to the use and production method of each may be further appropriately added to 
40 the composition constituting the recording layer of the planographic printing plate precursor according to the present 
embodiment. For example, known additives such as a cosensitizer, polymerization Inhibitor, colorants, inorganic fillers 
for improving the qualities of a cured film, other piasticizers and a fat sensitizer capable of improving inking character- 
istics of the surface of the recording layer may be added as desired. 

[0439] The planographic printing plate precursor according to the present embodiment may be produced by applying 
45 the aforementioned recording layer coating solution and coating solutions prepared by dissolving coating solution com- 
ponents for desired layers such as a protective layer and resin intermediate layers which will be described later in a 
proper solvent, to a proper support. 

[0440] The amount of the recording layer to be applied to the support, the support, the surface treatment of the 
support, exposure, developing and the like are the same as those In the aforementioned first embodiment and detailed 
50 explanations concerned are therefore omitted. 

[Examples] 

[0441] Examples of the present embodiment will be described hereinbelow: however these examples do not limit 
55 the scope of the present invention. 
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(Example 1) 
Synthesis example (1-1) 

[0442] The results of the foregoing "Synthesis of a specific polymer initiator (1-1) " in the first embodiment were 
utilized. 

(Example 2) 

Synthesis of (I -7) 

[0443] 1 .55 g of the following sulfonium salt was dissolved in 50 ml of methanol, to which was then added 0. 72 g of 
silver oxide, and the mixture was stirred at room temperature for 4 hours. After the stirring was completed, the mixture 
was subjected to filtration and the filtrate was further subjected to filtration using a 0.1 jim filter To the resulting filtrate 
was added dropwise a solution of 1 .08 g of the polymer (C) obtained in Example 1 , dissolved in 50 ml of acetone and 
10 ml of methanol. After the addition was finished, the mixture was concentrated to precipitate a semisolid. The sem- 
isolid was washed with acetone and ethyl acetate to obtain 2.05 g of a solid (I-7). The obtained polymer was subjected 
to a TSK-GE tot-column manufactured by Tosoh Corporation to measure its molecular weight, to find that Mw = 6500. 
The results of elemental analysis are as follows: [Found (actual value) : C: 64.5 H: 5.6 0: 12.5, Calc. (theoretical value): 
C: 64.9 H: 5.4 O: 12.3]. 

[0444] It is possible to synthesize the compound (C) by using the same method as above or by using a known acid- 
containing polymer. 



(Example 3) 
Synthesis of (I-20) 

[0445] 1 0 g of polydilmethacrylate (Mw = 1 8,000) was dissolved in 250 ml of nitrobenzene, to which was then added 
100 ml of a nitrobenzene solution containing 9.6 g of ethyl chloroformate and 9.3 g of aluminum chloride under ice- 
cooling. The mixture was stirred for one hour under ice-cooling and for one hour at room temperature and then poured 
into 500 ml of 1 N hydrochloric acid under ice-cooling. After the organic phase was extracted, solvents were removed 
by distillation under reduced pressure. The resulting solid was reslurried using diisopropyl ether, followed by filtration. 
12.7 g of the resulting solid was thoroughly dried and then dissolved In 200 ml of l-methoxy-2-propanol, to which was 
then added dropwise an aqueous alkali solution prepared by dissolving 2.7 g of potassium hydroxide in 80 mi of water, 
followed by stirring at room temperature for 2 hours. After the stirring was finished, the resulting mixture was poured 
into an aqueous 1 N hydrochloric acid to precipitate a solid. After the solid was precipitated, the solid was subjected to 
filtration and dried to obtain a polymer (D). 
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[0446] 1 .63 g of the iodonium salt as shown below was dissolved in 50 ml of methanol, into which 0.72 g of silver 
oxide was poured and the mixture was stirred at room temperature for 4 hours. After the stirring was finished, the 
mixture was subjected to filtration and the filtrate was further subjected to filtration using a 0.1 urn filter. To the resulting 
filtrate was added dropwise a solution of 0.74 g of the aforementioned polymer (D) , dissolved in 50 ml of acetone and 
1 0 ml of methanol. After the addition was finished, the mixture was concentrated to precipitate a semisolid. The sem- 
isolid was washed with acetone and ethyl acetate to obtain 1 .98 g of (I -20). The obtained polymer was subjected to a 
TSK-GEL cc-column manufactured by Tosoh Corporation, to measure its molecular weight, to find that Mw = 64000. 
The results of elemental analysis are as follows: 
[Found (actual value): C: 63.5 H: 6.9 O: 11.7, Calc. 
(theoretical value): C: 63.6 H: 6.8 O: 11 .5]. 




(Example 4) 

Synthesis example (1-10) 

[0447] 75 ml of an acetone solution containing 1 1 .11 g of the above solid (A) and 8.95 g of methyl-2-(bromomethyl) 
acrylate was cooled to 0 to 5°C and stirred. To the mixture was added dropwise 5.1 g of triethylamine. After the addition 
was finished, the clouded solution, as it was, was stirred at 0 to 5°C for 1 .5 hours and then further stirred at room 
temperature for 2 hours. The reaction solution was poured into 1N hydrochloric acid. The resulting solution was ex- 
tracted with ethyl acetate, dried using sodium sulfate and then concentrated. The concentrated solution was subjected 
to column chromatography using ethyl acetate/hexane to separate, thereby obtaining 1 4.2 g of the following monomer. 
[NMR of the monomer] 300 MHz (CDCI 3 ) [5: 1 .43 (t 3H J = 7.2 Hz), 2.32 (s 6H), 3.81 (s 3H) , 4.45 (q 2H J = 7.2 Hz) , 
4.55 (s 2H) , 6.14 (d 1H J = 1 .4), 6.47 (dd 1 H J = 1 .4), 7.70 (s 2H)j 




[0448] 12 g of the above monomer was dissolved in 25 g of 1-methoxy-2-propanol and the mixture was stirred at 
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75°C in a nitrogen atmosphere. 0.09 g of polymerization initiator V-601 manufactured by Wako Pure Chemicai Indus- 
tries, Ltd. was added to the mixture, which was then stirred for 4 hours and then cooled to room temperature. The 
cooled mixture was poured into 1 kg of a hexane solution containing 5% of 2-propanol to obtain 9.8 g of a polymer 
body. 9.8 g of the polymer was dissolved in 50 ml of 1 -methoxy-2-propanol, to which was then added dropwise an 
aqueous solution containing 1 . 8 g of potassium hydroxide and 70 ml of water at room temperature, followed by stirring 
for 2 hours. The resulting mixture was poured into a mixed solution of 500 ml of ice water and 20 ml of concentrated 
hydrochloric acid to precipitate a solid of carboxylicacid. The solution containing the solid carboxylic acid was subjected 
to filtration and the separated precipitate was dried to obtain a polymer (E) having a COCOOH unit. 



[0449] A sulfonium salt was introduced into the above polymer (E) in the same manner as in the case of obtaining 
the macromolecular compound (1-1 ) in the above Synthesis example 1 , followed by washing with ethyl acetate to obtain 
1 1 .2 g of a macromolecular compound (1-1 0). The molecular weight of the macromolecular compound was measured, 
to find that Mw = 55, 000. The results of elemental analysis are as follows: [Found (actual value): C: 64.4 H: 7.0 O: 
14.6, Calc. (theoretical value): C: 64.8 H: 6.8 0: 14.4]. 

(Example 5) 

Synthesis example of (I -22) 

[0450] 1 0.2 g of oxo-(4-vinyl-phenyl)-acetic acid ethyl ester synthesized by the method described in J. Org. Chem. 
Vol. 52, 22 (1987), 5026-5030 was dissolved in 21 g of 1 -methoxy-2-propanol and the mixture was stirred at 75°C in 
a nitrogen atmosphere. 0.25 g of polymerization initiator V-601 manufactured by Wako Pure Chemical Industries, Ltd. 
was added to the mixture, which was then stirred for 4 hours and then cooled to room temperature. The cooled mixture 
was poured into 300 mi of water, and the resulting solid was filtered and dried. The solid was subjected to alkali hy- 
drolysis in the same manner as in the method described in the aforementioned Synthesis example (1-10) of Example 
4, to obtain the following polymer (F). A sulfonium salt was introduced into the above polymer (F) in the same manner 
as in the case of obtaining the macromolecular compound (1-1 ) in the above Synthesis example 1 , followed by washing 
with ethyl acetate, to obtain 12.1 g of a macromolecular compound (I -22). The molecular weight of the macromolecular 
compound was measured, to find that Mw= 55, 000. The results of elemental analysis are as follows: [Found (actual 
value): C: 67.5 H: 5.4 O: 9.0, Calc. (theoretical value): C: 67.5 H: 5.1 O: 8.7]. 





(F) 



COCOOH 
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(Example 6) 
Synthesis example (I-8) 

[0451] 22.22 g of the above solid (A) was dissolved in 75 ml of dimethylacetamide. 4 g of sodium hydroxide was 
poured into the mixture and 18.3 g of 4-chloromethylstyrene was added to the resulting mixture, followed by stirring at 
100°C for 2 hours. The reaction solution was poured into 1 N hydrochloric acid and then subjected to extraction using 
ethyl acetate. The extract was dried using sodium sulfate, then concentrated and subjected to column chromatography 
using ethyl acetate/hexane to separate, thereby obtaining 7.5 g of the following monomer. [NMR of the monomer] 300 
MHz (CDCI 3 ) [8: 1.43 (t 3H J = 7.2 Hz), 2.33 (s 6H) , 4.45 (q 2H J = 7.2 Hz) , 4.86 (s 2H) , 5.29 (d 1H J = 10.8) , 5.79 
(d 1 H J = 17.7) , 6.74 (dd 1H J = 10.8 17.7) , 7.26-2.46 (m 4H), 7.71 (s'1H)] 




[0452] 13.54 g of the aforementioned monomer and 6.25 g of styrene were dissolved in 30.2 g of 1 -methoxy-2-pro- 
panoi. 0.50 g of a polymerization initiator V-65 manufactured by Wako Pure Chemical Industries, Ltd. was added to 
the mixture. The resulting mixture was added dropwise to 10 g of 1 -methoxy-2-propanol at 70°Cover 2 hours in a 
nitrogen atmosphere. The mixture was further stirred for 2 hours. Then, the mixture was poured into 500 ml of water, 
which was then subjected to filtration and dried. The resulting mixture was subjected to alkali hydrolysis in the same 
manner as in the method described in the Synthesis example (1-1 0) of Example 4, to obtain the following polymer (G). 




[0453J Using the polymer (G) and a triphenylsulfonlum-brorno salt as a sulfonium salt, salt exchange was carried 
out in the same method as was used in obtaining the macromolecular compound (1-1 ) in the aforementioned Synthesis 
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example 1 , to obtain 22.6 g of a macromolecular compound (1-8). The molecular weight of the macromolecular com- 
pound was measured, to find that Mw = 24,000. The results of elemental analysis are as follows: [Found (actual value) : 
C: 85.2 H: 9.0 O: 4.2, Calc. (theoretical value): C: 84.8 H: 8.9 0: 4.3]. 

(Applied Example) 

[0454] In order to clarify the usefulness of the novel macromolecular compound of the invention, various applied 
examples using polymerizable compositions containing the macromolecular compound will be described herelnbelow 

(Applied Example A) 

[0455] The following polymerizable composition coating solution was applied, by coating, to a polyethylene tereph- 
thaiate film (thickness: 0.1 mm) as a support and dried at 1 1 0°C for 25 seconds to obtain a coating film having a coating 
amount of 1 .5 g/m 2 . 

Allylmethacrylate/methylmethacrylate (50/50) Mw = 80,000 1 .1 g 

Pentaerythritol tetraacrylate 1.0 g 

Macromolecular compound (1-1) of the invention 0.5 g 

Fluorine type nonionic surfactant (Megafack F-176, manufactured by Dainippon Ink and Chemicals, Incorporated) 
0.01 g 

Methyl ethyl ketone 10 g 
2-Propanol 9 g 

[0456] The above coating film was heated at 200° C for 2 minutes to obtain a cured film. 

[0457] The resulting cured film was measured using an instrument in which an AFM (interatomic force microscope) 
SPA 300 manufactured by Seiko Instruments Inc. was equipped with a forced instrument Triboscope manufactured by 
HYSITRON. The higher value represents the higher hardness. As a result, the hardness of the film was 1 .3 GPa. For 
comparison, a polymerizable composition using the following sulfonium salt as a polymerization initiator component, 
in place of the macromolecular compound (1-1) of the invention, was formed as a film in the same manner to measure 
the hardness, to find that the hardness is 0.9 GPa. It is found from this results that the polymerizable composition using 
the macromolecular compound of the invention has excellent film harden ability. 




(Applied Example B) 
[Production of a substrate] 

[0458] An aluminum plate (Material 1 050) 0.3 mm in thickness was washed with trichloroethylene to degrease. Then , 
the surface of the aluminum plate was roughned using a nylon brush and a 400 mesh pumice-water suspension, for 
etching. After washed with water, the plate was dipped in 20% nitric acid for 20 seconds and then washed with water. 
The etched amount of the roughened surface at this stage was about 3 g/m 2 . 

[0459] Next, the plate was treated with 7% sulfuric acid as an electrolyte at a current density of 1 5 A/dm 2 to form 3 
g/m 2 of a d.c. electrode oxide film , then washed with water and dried to produce a substrate (A) as a support. 
[0460] The support was coated with the following polymerizable composition and dried at 1 15°C for 25 seconds to 
form a coating film having a coating amount of 1 .4 g/m 2 , thereby obtaining an image forming material. 

. Allylmethacrylate/methylmethacrylate/methacrylic acid (55/30/1 5) Mw = 1 00,000 1 .0 g 
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Dipentaerythritol hexaacrylate 1 .0 g 
Macromolecular compound (I-3) flf the invention 0.3 g 

Fluorine type nonionic surfactant (Megafack F-1 77, manufactured by Dainippon ink and Chemicals, Incorporated) 
0.02 g 

Dye prepared by using a 1 -naphthalenesulfonic acid anion as the counter anion of Victoria Pure Blue 
BOH 0.04 g 
Methanol 4 g 
Cyclohexanone 10 g 
l-Methoxy-2-propanol 9g 

[0461] A Fuji Step Guide (gray scale whose transmission optical density changes discontinuously In the condition 
of AD =0.15) manufactured by Fuji Photo Film Co. , Ltd. was tightly brought into contact with the image forming material 
obtained in this manner. The image forming material was irradiated with light from a ultraviolet radiator (ultra-high 
pressure mercury lamp 500 W1 lamp, irradiation distance: 30 cm) manufactured by Ushio Inc. for 15 seconds. The 
image forming material was then subjected to development using a developer DN-3C (diluted with water in a ratio of 
1:2) manufactured by Fuji Photo Film Co., Ltd. at 30°C. The number of steps of the step guide, at which step there 
had been no change in image density before and after exposure, was counted. The higher the number of steps of the 
step guide was, the higher the sensitivity. The number of steps of the step guide was 9 (steps). A polymer as shown 
below was used in place of the macromolecular compound (i-3) of the invention in the aforementioned poiymerizable 
composition, to obtain an image forming material In the same manner as above. The resulting image forming material 
was evaluated, with the result that the number of steps of the step guide was 5. It is found from these results that the 
use of the macromolecular compound having a polymerization initiation function according to the invention enables 
highly sensitive recording. 




(Applied Example C) 

[0462] An image forming material was obtained in the same manner as in the aforementioned Applied Example B, 
except that the dye shown below was added to the coating solution of the poiymerizable composition and (I -7) was 
used in place of the macromolecular compound (I-3) of the present invention in the Applied Example B. 
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[0463] The image forming material obtained in this manner was exposed to light by using Trendsetter 3244 V man- 
ufactured by Creo in the condition of 6.5 W and 150 rpm, to measure the hardness of the coating film in the exposed 
region according to the method described in the aforementioned Applied Example A, to find that the hardness was 1 .2 
GPa. For comparison, a polymerizable composition using the following sulfonium salt as a polymerization initiator 
component in place of the macromolecular compound (I-7) of the invention was formed as a film, in the same manner, 
to measure the hardness of the cured film, to find that the hardness was 0.8 GPa. It is found from this results that the 
polymerizable composition using the macromolecular compound of the invention has excellent film hardenability. 




[0464] It is found from each of the above Applied Examples that the polymerizable composition using the macromo- 
lecular compound of the invention has high curability, enables the formation of a highly hard film and can be cured with 
high sensitivity and is therefore useful as a polymerization initiation component of polymerizable compositions which 
are preferably applicable to various image forming materials. 

[0465] To state in short, the polymerizable composition of the invention has such an effect that it has high curability 
and is useful for the recording layer of a negative type planographic printing plate precursor, and further, the piano- 
graphic printing plate precursor of the invention which uses the polymerizable composition as a recording layer has 
high printing durability and enables highly sensitive recording. 



Claims 

1. A polymerizable composition comprising: 

(A) a compound including a polymerizable unsaturated group; and 

(B) a macromolecular compound including, at a side chain thereof, a structure represented by the following 
general formula (I) : 

General formula (I) 

wherein Z* represents COCOO-, COO", S0 3 * or S0 2 - N* -R where R represents a monovalent organic group 
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and M + represents an onium cation. 

A polymerizable composition according to claim 1 , wherein the (B) macromolecular compound including, at a side 
chain thereof, the structure represented by general formula (I) has a structural unit represented by the following 
general formula (II) : 




wherein X represents a hydrogen atom, a monovalent organic group, a hydroxyl group, a urethane group, a 
urea group, a halogen atom, an amino group, an amide group, a sulfonyl group or a sulfonate group, Y represents 
a divalent organic connecting group, n denotes 0 or 1 , Z represents COCOO", COO*, S0 3 * or S0 2 -N* -R where R 
represents a monovalent organic group and M + is an onium cation. 

A polymerizable composition according to claim 1 , wherein the macromolecular compound (B) comprises a com- 
pound for generating radicals by the action of light or heat and has a weight average molecular weight (Mw) of at 
least 1 ,000 and no more than 1 00,000. 

A polymerizable composition according to claim 1, wherein Z' of the macromolecular compound (B) represents 

cocoo-. 

A polymerizable composition according to claim 1 , wherein M + of the macromolecular compound (B) is selected 
from sulfonium, lodonium, diazonium and azinium. 

A polymerizable composition according to claim 1 , wherein the amount of the component (B) in the polymerizable 
composition is in a range of 0.5 to 50% by mass as a solid. 

A polymerizable composition according to any of claims 1 to 6, further comprising (C) a compound having a max- 
imum absorption wavelength at 700 to 1200 nm. 

A planographic printing plate precursor comprising: 

a support; and 

a recording layer disposed on the support, 
wherein the recording layer includes the polymerizable composition of any of claims 1 to 7. 
A planographic printing plate precursor comprising: 

a support; and 

a recording layer disposed on the support; 
whrerein the recording layer includes a polymerizable composition comprising: 

(A) a compound including a polymerizable unsaturated group; and 

(B) a macromolecular compound Including, at a side chain thereof, a structure represented by the following 
general formula (II) : 
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wherein X represents a hydrogen atom, a monovalent organic group, a hydroxyl group, a urethane group, a 
urea group, a halogen atom, an amino group, an amide group, a sutfonyl group or a sulfonate group, Y represents 
a divalent organic connecting group, n denotes 0 or 1 , Z* represents COCOO\ COO*, SO a - or S0 2 - N"-R where 
R represents a monovalent organic group and M + represents an onium cation. 

10. A planographic printing plate precursor according to claim 9, wherein the polymerizable composition further com- 
prises (C) a compound having a maximum absorption wavelength at 700 to 1200 nm. 

11. A polymerizable composition comprising: 

(1 ) a compound for generating a radical using light or heat; 

(2) a polymerizable compound; and 

(3) an infrared absorber, wherein; 

the molecular weight of the compound (1 ) generating a radical is at least 1 ,000 and no more than 50,000. 

12. A polymerizable composition according to claim 11, wherein the radical generating compound (1) comprises a 
macromolecular compound, which includes, at a side chain thereof, a structure represented by the following general 
formula (I), 

Z'M + 

General formula (I) 

wherein Z* represents COCOO*, COO*, S0 3 * or S0 2 -N* - R where R represents a monovalent organic group 
and M+ represents an onium cation. 

13. A polymerizable composition according to claim 12, wherein the macromolecular compound, which includes a 
structure represented by the general formula (I), has a structural unit represented by the following general formula 
(II): 




(II) 



wherein X represents a hydrogen atom, a monovalent organic group, a hydroxyl group, a urethane group, a 
urea group, a halogen atom, an amino group, an amide group, a sulfonyl group or a sulfonate group, Y represents 
a divalent organic connecting group, n denotes 0 or 1 , Z* represents COCOO*, COO*, S0 3 * or S0 2 -N*-R where R 
represents a monovalent organic group and M + represents an onium cation. 

14. A polymerizable composition according to claim 12, wherein Z* of the macromolecular compound (B) represents 
COCOO". 

15. A polymerizable composition according to claim 12, wherein M+ of the macromolecular compound is selected from 
sulfonium, iodonium, diazonium and azinium. 
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16. A polymerizable composition according to claim 11 , wherein the amount of the component (I) In the polymerizable 
composition is in a range of 0.5 to 50% by mass as a solid. 

17. A planographic printing plate precursor comprising: 

a support; and 

a recording layer disposed on the support, wherein; 

the recording layer includes the polymerizable composition of claim 11 . 

18. A planographic printing plate precursor according to claim 17, wherein the polymerizable composition further in- 
cludes (C) a compound having a maximum absorption wavelength at 700 to 1200 nm. 

19. A macromolecular compound including, at a side chain thereof, a structure represented by the following general 
formula (ill): General formula (III) 



20. A macromolecular compound according to claim 1 9, wherein the macromolecular compound including, at a side 
chain thereof, a structure represented by the general formula (III) comprises a structural unit represented by the 
following general formula (IV). General formula (IV) 



wherein X represents a hydrogen atom, ajnonovalent organic group, a hydroxyl group, a urethane group, a 
urea group, a halogen atom, an amino group, an amide group, a sulfonyl group or a sulfonate group, Y represents 
a divalent organic connecting group, n denotes 0 or 1 and M + represents an onium cation selected from sulfonium, 
iodonium, diazonium and azinium. 



COCOO* M + 



wherein M+ represents an onium cation selected from sulfonium, iodonium, diazonium and azinium. 
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F I G. 2 
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F I G. 3 
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FIG. 4 
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